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THE MEASURE OF A SINGER? 

THE historian of the future will prob- 
ably characterize the period upon which we 
are now entering in psychology as the 
period of the rise of the applied psycho- 
logical sciences. It may, therefore, be meet 
and proper to take some fundamental con- 
cept of applied psychology as topic for this 
annual address. I select for this purpose 
the role of mental measurement—the 
possibility, the scope and the meaning of 
mental measurements as the foundation of 
applied mental sciences. 

In order to illustrate the scope and sig- 
nificance of mental measurement in a con- 
erete and specific instance, I shall make 
bold to present a psychological outline of 
the measurement of an individual as a 
singer. Let us make the assumption that 
this individual is a girl, fifteen years of 
age, who has had musical training and 
now desires the best obtainable advice from 
a consulting psychologist in music in regard 
to her future prospects as a singer. 

Musical power is generally admitted to 
embrace certain well-recognized and fairly 
concrete capacities. In our commonplace 
judgment about ourselves and others we 
say: ‘‘I have no ear for music.’’ ‘‘I can 
not tell a chord from a discord.’’ ‘‘I can 
not keep time.’’ ‘‘I have no sense of 
rhythm.’’ ‘‘I can not tell a two-step from 
a waltz.’’ ‘‘I can not remember music.’’ 
‘‘T can not image sounds.’’ ‘‘I am not 
moved by music.’’ ‘‘I do not enjoy 
music.’’ Or, if speaking of some one who 
has musical ability, we say: ‘‘He has a 

*The annual address before the American Psy- 


chological Association, Washington, D. C., Decem- 
ber, 1911. 
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deep rich voice.’’ ‘‘He never forgets an 
air.’’ ‘‘He lives in song.’’ Such judg- 
ments have reference to generally admitted 
specific factors involved in musical capac- 
ity by virtue of a musical organization. 
Corresponding to these judgments of na- 
tive capacity we have judgments about 
musical education, about musical environ- 
ment, about special influences and stimuli 
for the development of musical talent, and 
about technique and success in the rendi- 
tion of music. When judgments of this 
kind are based upon measurements, classi- 
fied, and adequately interpreted, they may 
constitute a measure of the individual as a 
singer. 

Unfortunately, we have not the command 
of an expert in the psychology of music, 
and the field before us is practically un- 
worked. The illustration will, therefore, 
be merely a tentative suggestion to blaze 
the trail a little way. 

The measure of a singer should consist 
of a relatively small number of representa- 
tive measurements upon specific capacities 
and achievements. These measurements 
must be set in a full survey by systematic 
observation and other verified information 
bearing upon the valuation of the individ- 
ual as a singer. 

The classification of the measurements 
must be based upon (1) the attributes of 
sound which constitute the objective aspect 
of music, and (2) upon fundamental and 
essential processes in the singer’s apprecia- 
tion and expression of music. 

From the point of view of the objective 
sound, we must take into account pitch 
(with its complexes of timbre and har- 
mony), intensity and duration.2 From the 
point of view of mental processes, we may 
group the tests under the heads, sensory, 

2 Localization of the tone is irrelevant and the 


spatial attribute of volume may for the present 
purpose be considered with intensity. 
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motor, associational, and affective, each of 
these furnishing natural subdivisions, The 
measurements may thus be arranged in the 
following program, which should also be 
the outline for a systematic description. 


LIST OF MEASUREMENTS ON A SINGER 


I. Sensory. 
A, Pitch. 
1. Discrimination at a’, 435 vd. 
2. Survey of register of discrimination. 
3. Tonal range, (a) upper, (b) lower. 
4. Timbre—discrimination. 
5. Consonance and dissonance. 
B. Intensity. 
1, Sensibility. 
2. Discrimination. 
C. Time discrimination for short intervals. 
II. Motor. 
A. Pitch. 
. Striking a tone. 
. Varying a tone. 
. Singing intervals. 
. Sustaining a tone. 
. Registers. 
. Timbre: (@) purity; (6) richness; (c) 
mellowness; (d) clearness; (¢) flexibility. 
7. Plasticity: curves of learning. 
B. Intensity. 
1. Natural strength and volume of voice. 
2. Voluntary control. 
C. Time. 
1. Motor ability. 
2. Transition and attack. 
3. Singing in time. 
4. Singing in rhythm. 
III. Associational. 
A, Imagery. 
1. Type. 
2. Réle of auditory and motor image. 
B. Memory. 
1. Memory span. 
2. Retention. 
3. Redintegration. 
C. Ideation. 
1. Association type and musical content. 
2. Musical grasp. 
3. Creative imagination. 
4. Plasticity: curves of learning. 
IV. Affective. 
A, Likes and dislikes: character of musical 
appeal. 
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. Pitch, timbre and harmony. 

. Intensity and volume. 

. Time and rhythm. 

B. Reaction to musical effect. 

C. Power of interpretation in singing. 


eo bn 


The object of the sensory measurements 
is to determine to what extent the individ- 
ual is psycho-physically capable of hear- 
ing music. For pitch appreciation, we may 
measure the discrimination, making sure 
that we reach the physiological as opposed 
to the cognitive limit of the perception of 
difference? A rapid survey at about 
twelve selected points within the range of 
pitch from 25 vd. to 2,500 vd. will suffice 
to ascertain if there are any gaps or any 
other peculiarities in the auditory sensibil- 
ity to pitch within the range of tones which 
may be heard as musical. If any peculiar- 
ity is found, it may be surveyed in detail. 
To measure the tonal range of the ear, we 
determine the upper and the lower limit of 
sensibility to tone. The upper limit is, 
however, by far the most variable and im- 
portant as a factor in musical hearing. 
The two ears may differ materially in 
range. 

The perception of timbre may be meas- 
ured by the ability to distinguish a pure 
tone from a series of artificially built-up 
clangs.* The ability to analyze clangs 

*The cognitive limit is the limit set by lack of 
knowledge or training; the physiological is the 
limit beyond which one can not improve. 

. ‘We suffer great confusion at the present time 
in regard to the use of the term, ‘‘quality’’ of 
tones. Psychologically, pitch is the quality of the 
tone, but in physics, oratory, music, and untech- 
nical language, ‘‘quality’’ is used in the sense of 
timbre, tone-color, or character of the clang. Psy- 
chologieally, the word, ‘‘timbre,’’ alone should be 
used in this sense. It is timbre which distinguishes 
the tones of different instruments, the tenor from 
the bass when singing the same note, or the vowels 
of our speech. In each of these cases there is only 
a difference in the number of overtones and their 


relative dominance, for the tone is ordinarily a 
clang built up by the combination of a number of 
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varies with training, and should only be 
used as a measure of acquired efficiency or 
skill, although the capacity for such skill 
is determined mainly by the natural sen- 
sory capacity for perception of difference 
in timbre. 

While the perception of consonance and 
dissonance depends largely upon training, 
there are fixed limitations in the natural 
sensory capacity which limit the possibility 
for appreciating the agreeableness or dis- 
agreeableness of combinations of tones. 
This ability may be measured by deter- 
mining the ability of the singer in arrang- 
ing a series of pairs of tones in the order of 
their consonance. 

For the attribute of intensity, we should 
have at least two sensory measures: 
(1) the threshold of sensibility to tones in 
each ear; and (2) the discrimination for 
variations in the strength of a familiar, 
relatively pure, musical tone. These meas- 
ures will show the natural capacity of the 
individual for the hearing of faint tones, 
the hearing of intensity accent, and the 
hearing of shadings in the strength and 
volume of tones in musical expression. 
The perception of volume is so intimately 
dependent upon the perception of strength 
of tone, that a separate measure is not 
needed. 

While the perception of time is largely 
associational, we depend ultimately upon 
the sensory capacity for the perception of 
short durations and rhythmic effects. 
Rhythm may be expressed through both 
time and intensity. For a single measure 
of the perception of rhythm as a time ele- 
ment, we may eliminate intensity and meas- 
ure the least perceptible deviation in the 
duration of the recurrent sound, uniform 
in all respects except duration. This, taken 


partials or overtones, each having a pitch of its 


own. Timbre may therefore be regarded as a 


pitch complex. 
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together with the measure of intensity- 
discrimination, should correlate well with 
the measure of the perception of intensity 
in rhythm-accent. 

In the survey of the motor capacity of 
the singer, we naturally follow the same di- 
visions, according to the attributes of tones, 
as in the sensory; namely, pitch, intensity 
and duration of tones. There are four 
fundamental phases of simple pitch sing- 
ing which should be examined separately: 
(1) simple ability to reproduce the pitch 
of a tone heard one second before the sing- 
ing; (2) the ability to make faint shadings 
(sharp and flat) in pitch, (3) the ability to 
sing intervals, and (4) the ability to sus- 
tain a tone, both with reference to periodic 
and progressive changes in pitch. The 
record of the ability to sound the pitch of 
the tone should be taken at c’, 256 vd., and 
at points near the upper and the lower 
limits of the musical register of the voice. 


The voluntary control of the pitch of the 
voice, measured in terms of the minimal 
producible, sharp or flat, should all be re- 
corded at the same three points in the reg- 


ister. The measure of ability in singing 
intervals should be taken (a) for two or 
three relatively pure intervals near the 
middle of the register of the voice, (b) for 
the singing of the natural scale, and (c) 
for the singing of the chromatic scale. 
_The ability in the sustaining of the pitch 
of a tone for ten seconds may also be meas- 
ured at the three representative levels of 
the register and should be so recorded as 
to show both progressive and periodic 
changes. Progressive changes are tenden- 
cies to gradually sharp or flat: periodic 
changes may be either regular or irregular 
oscillations in pitch, or a general lack of 
control. 

The register of the voice should be 
stated in terms of the characteristic changes 
in timbre which take place near the upper 
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and the lower limits. Thus we may de- 
termine the range for agreeable musical 
tones, for tones easily sung, for chest tones 
and for true pitch singing. This series of 
records should be supplemented by a 
systematic description of the progressive 
change in the character of the tone from 
one end of the register to the other. 

Under the head of timbre of the voice, 
the psychological-esthetic effect we seek to 
establish is the degree of beauty of the ob- 
jective tone. We therefore eliminate sub- 
jective and circumstantial conditions and 
accessory features of the singing which may 
modify the agreeableness and disagreeable- 
ness of the given tone and consider only 
beauty as it is objective in the physical 
tone. This may be measured with consid- 
erable precision in terms of the form of the 
sound wave. From a single, well-chosen, 
graphic record of the voice, we may work 
out the following factors: (a) purity, the 
degree of approach to the smooth sine curve 
in the form of the wave; (0b) richness, the 
number of overtones present; (c) mellow- 
ness, the character of the distribution of 
the overtones; (d) clearness, the uniform- 
ity in the form of a series of waves; (¢) 
flexibility, the character of the progres- 
sive transition from one wave form to 
another. These purely objective measures 
of the beauty of the tone must be supple- 
mented by systematic observations on the 
agreeableness of the timbre of the voice by 
experts judging separately each of the 
specific qualitative aspects of the voice as 
naturally used in singing. Objective 
record must also be made on the mode of 
tone production, especially characteristics 
of the resonance. 

The plasticity of the individual in 4 
given capacity is measured by the rate and 
character of the learning processes in that 
capacity. .We now know enough about the 
characteristics of learning curves to be able 
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to determine in a relatively small number 
of trials the character of the prospect that 
an individual may have for acquiring skill 
in any given activity. The plasticity may 
he measured in this way for any of the 
motor processes of musical training. If 
but a single measure of plasticity is to be 
made, this may well be on the training in 
securacy of transition from one note to 
snother, involving the elements of release 
and attack. 

As regards intensity of tone production, 
we are interested in the natural strength 
and volume of the tone and in the volun- 
tary control of these factors. The strength 
of tone is expressed in terms of amplitude 
of vibration and should be measured in 
representative parts of the register. In so 
far as they differ from strength, carrying 
power and volume may be judged essen- 
tially in terms of the mode of tone produc- 
tion. Voluntary control of the strength of 
tone may also be measured in terms of the 
amplitude of the vibration. The measure- 
ment of voluntary control in the making of 
fine differences in volume, or in the change 
of volume as distinct from intensity of 
tone, is too complicated for our present 
purpose, but systematie observation of this 
in ordinary singing is essential. 

Motor ability may be measured in terms 
of the degree of accuracy in the rapid 
enunciation of a selected list of syllables. 
The form of the attack is also an excellent 
measure of time-efficiency in musical ac- 
tion. But the most important of all time 
measurements is of course the ability to 
sing in accurate time and rhythm. For 
time alone, we test the singing of equal 
durations without accent. For rhythm, in 
the true sense, the singing must be with 
time and intensity variables together as in 
ordinary singing. The measure should be 
made for both simple and complex rhythm.* 


| *In measurements of motor ability, and rhythm 
‘1 actual singing, the dictograph or some similar 
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A number of tests may be grouped under 
the general head of association, and these 
may be subdivided somewhat arbitrarily as 
in the outlined list. We should first se- 
cure a quantitative picture of the relative 
vividness of images from the different 
senses. Then the auditory image should be 
tested for fidelity, stability and relevance, 
in such a way as to reflect the rdle and 
power of auditory imagery in singing. 
The same may also be done for motor 
imagery. 

The most fundamental fact about mem- 
ory is the memory span for musical tones. 
This may be measured in terms of the 
number of tones (taken from a single oec- 
tave, but not forming a known melody) the 
individual can remember for immediate 
reproduction or recognition. The power 
of retention may be measured by determin- 
ing roughly the extent to which the singer 
ean recall music heard a day or a week be- 
fore. The power of musical redintegration 
may be tested by observing to what extent 
the individual can recall, in their true 
setting, the fine details of a complex musi- 
eal production. Here the phonograph can 
be used to good advantage. 

Association type may be given as the 
name for the sampling of the mental con- 
tent and the prevailing mode of reaction 
as determined by free association experi- 
ments in what is now called psychoanalysis. 
This will show, for example, whether the 
individual lives in musie objectively or if 
the music is to him merely a series of af- 
fective stimuli which arouse a feeling of 
idealized beauty. Most of the relevant 
facts which may be determined objectively 
by such diagnostic association tests may, 
however, be obtained by the expert through 
direct and unaided observation. 

To the musical mind the sounds group 
themselves in large units, such as themes, 
movements, phrases, ete. The power of 


instrument may be used to excellent advantage. 
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grasp for musical complexes may be meas- 
ured in terms of a graded series of com- 
plexes of musical units, taking in turn the 
various factors of pitch (including timbre 
and harmony), intensity and time. 

A record of creative imagination may be 
obtained under experimental conditions by 
allowing the singer to improvise a tune for 
a selected stanza. The words of a series of 
stanzas should convey different types of 
emotional value. The ability may then be 
measured in terms of the merit of such a 
composition as preserved in the dictograph. 
Here the greatest freedom should be al- 
lowed the singer for spontaneous expres- 
sion. 

As knowledge of ability in learning 
music is essential, the mode of forming, 
and the natural ability for acquiring, new 
musical associations should be measured 
for one or more phases of vocal training, 
such as the placing of the voice, singing 
the chromatic intervals, or the analysis of 
clangs. If a single representative meas- 
ure were to be made, this might profitably 
be the establishment of the learning curve 
for the singing of the untempered chro- 
matic scale. 

The affective phase of music is never 
isolated from the cognitive and motor ele- 
ments, for both of these always involve 
some feeling. In such measurements as 
those of consonance, association type and 
creative imagination, we deal with facts 
which are quite as relevant to the affective 
as to the cognitive side of consciousness. 
The same principle applies also to some of 
the motor examples. The musical emo- 
tions are conditioned upon the various 
powers of appreciation and expression 
which we have just reviewed. Unless our 
singer has capacity for hearing or express- 
ing a given musical effect, she can not ex- 
perience emotional pleasure over it. The 
sensory, motor and associational measure- 
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ments have therefore determined the pres- 
ence or absence of capacity for affective or 
emotional appreciation and _ expression. 
There are, however, three general surveys 
which are of a positive and fundamental 
nature; namely, musical preferences, reace- 
tion to musical effects and power of inter. 
pretation in singing. 

One affective aspect of the character of 
the musical appreciation may be deter. 
mined by working out the curve of likes 
and dislikes for representative series of 
musical selections. These should be so ar- 
ranged as to represent the main types of 
musical appeal through each of the attri- 
butes of sound. Here the measurement 
may be standardized by having the graded 
selections furnished in a series of the best 
quality of phonograph discs. Three series 
might be used: (1) Pitch, timbre and har- 
mony series; (2) the intensity and volume 
series; and (3) the time or rhythm series. 

The amount and character of reaction 
to different musical effects may be observed 
under experimental conditions when the 
observer is not aware that this is being 
done; thus, a systematic record of such ob- 
servations may be made under the guise of 
repeating the preceding measurement 
(IV., A, 1) in which the observer works by 
the method of impression just outlined. 
The curve for different kinds of mental 
and physical reactions observed may be 
made to parallel and supplement the curves 
for agreeableness and disagreeableness. 

There are two aspects to the power of 
interpretation of music in singing; namely, 
the appreciation and the expression. 
Since expression involves appreciation, 
measurement on appreciation may be 
omitted. The power of expression may be 
measured by methods now in vogue for the 
measuring of merit. Musical experts may 
be obtained to make comparisons of one 
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specific element after another in singing 
under experimental conditions. 

As a supplement to these measurements, 
there must be other measurements, statis- 
tical data, biographical information, and 
free observations regarding musical train- 
ing, traits of temperament and attitude, 
spontaneous tendencies in the pursuit of 
musie, general education and non-musical 
accomplishments, social circumstances and 
physique. 

With this tentative plan of procedure 
before us as a conerete thing to consider, 
let us ask and answer the following three 
questions: How do these measurements ac- 
quire unity in meaning? Do they consti- 
tute an adequate measure of the singer? 
Of what practical significance can they be? 

With reference to the first of these ques- 
tions, it can readily be seen that a group of 
measurements like this is merely a group 
of samples of measurement. Their unity 
in meaning depends upon the degree to 
which they are adequately representative, 
and are interpreted in true perspective. 
They are meaningful only when compared 
with previously established norms, which 
show the mode and extent of distribution 
for a sufficiently large number of cases, and 
are interpreted in the light of the meaning 
ascribed to each level in the distribution. 
Take, for illustration, discriminative action 
in voluntary control of the pitch of the 
voice in singing. Reference to our norms 
shows, for example, that a record of .9 vd. 
means that this ability is within 3 per cent. 
of the best record for individuals under 
similar conditions, and that those who have 
such control are thoroughly qualified to 
render a high class of music in this respect; 
while a record of 9 vd. falls within 8 per 
cent. of the poorest ability measured, and 
is characteristic of an individual who can 
not sing; whereas 3 vd. represents the aver- 
age ability of an untrained individual. 
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These norms must be worked out with 
much labor and skill in the interest of an 
avowedly applied psychology, and must be 
considered as problems in themselves be- 
fore any measurements can be of service. 
During the last year or two a group of re- 
search men in the Iowa laboratory have 
been engaged in working out eight such 
norms in the psychology of music. After 
extensive preliminary development of 
methods and measuring instruments, they 
have aimed to secure records on two hun- 
dred individuals, constituting a homogene- 
ous group for each norm. These norms 
are: pitch discrimination, vividness of tone 
imagery, span of tone memory, consonance 
and dissonance, rhythmie action, intensity 
discrimination, voluntary control of the 
pitch of the voice, and the singing of inter- 
vals. This is no simple undertaking, and 
so far the work can only be said to be pre- 
liminary. It requires the development oi 
technique for each case, and the measure- 
ment must be taken for as many conditions 
as it is desired to vary under control. 

This technique can not be mechanized 
so that every music teacher can handle it. 
Even after means and methods have been 
invented and standardized and norms 
have been established, it requires an ex- 
pert, trained in the technique and skilled 
in the art. This is a field for the consult- 
ing psychologist in music, a person who 
devotes himself to this kind of work pro- 
fessionally. He must not only be able to 
determine the relative rank of a record by 
reference to the normal chart, but he must 
also be able to interpret the meaning of 
this rank in the light of the construction 
which has been placed upon the norm. He 
must be not only a technician, but an 
artist with appreciation for music, full of 
ingenuity, sympathetic and incisive in his 
interpretation. Like the so-called mind 
reader, he must have at his command a 
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large repertory of procedures, and be 
skilled in gathering information from all 
sorts of expected and unexpected sources 
during the experimental control. In this 
art he progressively simplifies procedure, 
divests himself of mechanical contrivances 
wherever possible, and takes the singer 
under more and more natural conditions. 
The expert in mental measurement al- 
ways remembers that the human individual 
is a psycho-physical organism. He must 
have records for the physical as well as 
the mental, and especially for their rela- 
tionships; and he must interpret each fact, 
physical or mental, as a feature of an or- 
ganism, bearing in mind that there is or- 
ganization in the mental, just as truly as 
in the physical. With a clear grasp, on the 
one hand, of the fundamental attributes of 
objective music, and, on the other hand, of 
the fundamental capacities of the human 
organism for appreciating and rendering 
music, he must select that group of meas- 


urements which will answer his purpose: 
it may be a problem of learning; it may 
be an attempt to trace the nature of a dis- 
covered fault; it may be the proving-up of 
progress made under a given mode of train- 
Our present schedule of measure- 
ments is merely a sort of relief map for 


ing. 


first orientation. The unity of the whole, 
or of any section, of such measurements 
lies in the effectiveness with which they 
serve one purpose. 

In this work, systematic observation and 
description is supplemented by the con- 
erete objective measurements. One of the 
main purposes of measurement is to secure 
experimental control of conditions in which 
systematic observation of factors under 
control may be recorded, though not a part 
of the numerical record. 

Instead of neglecting what can be known 
by ‘‘common sense,’’ as is often charged, 
the expert starts with this at its best, grad- 
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ually culls and sifts his facts in systematic 
observation, and finally clinches a few of 
the representative features in objective 
measurements. The charge that the go- 
called ‘‘practical man’’ knows more 
through direct impression, or common 
sense, than the expert can discover scien- 
tifically is a flagrant expression of igno- 
rance. The effect of the scientific point of 
view is not to belittle the magnitude of 
music or man. But, as the astronomer sees 
more in the starry heavens than does the 
average man on a moonlight stroll, so the 
expert beholds in music and in the human 
individual vastly more than the so-called 
‘fordinary man,’’ in this case the mere 
musician, observes; for his vision is closer, 
more detailed, more keenly discriminating, 
recordable, repeatable and more penetra- 
ting. 

In the Gibson girl we see a most realistic 
representation of form, face, hand, heart 
and mind. No stroke by itself has any 
meaning; no feature is really drawn; no 
mental faculty is actually represented in 
the cold, black lines. Yet, of a few rough 
strokes, the master mind has made such an 
ensemble that we have a true picture of 
beauty in the expression of physical and 
mental life. Just so our master of mental 
measurements will bring together facts, 
which in themselves may seem meaningless, 
into an ensemble, which adequately repre- 
sents the individual singer, or some feature 
of her, for our purpose. 

Turning to the second question, as to 
whether such a measure can be said in any 
sense to be adequate, let us take an illustra- 
tion. A man has a richly varied and well- 
cultivated garden. He is an horticulturist 
and cultivates the garden for scientific ob- 
servation, pleasure and table use. Now 
what would constitute an adequate meas- 
ure of that garden? It is possible to de- 
termine to a high degree of accuracy the 
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exact size, form and weight of every living 
plant, the rate of growth of each and every 
leaf, root, flower and fruit, the absorption 
rate for each and every chemical element 
drawn from the soil, the rate of increase 
in tensile strength, the deposit of chloro- 
phyl, the internal structure of each and 
every cell, ete., ad infinitum. The possibil- 
ity of measurement is here practically un- 
limited. An adequate measure is, however, 
not a complete measure, but one which 
answers a purpose. The gardener meas- 
ures the specific thing which he wants to 
know. 

Now, the human psycho-physical organ- 
ism is at least as rich and as varied as a 
well-eultivated garden, if we may make so 
erude a comparison. While mental meas- 
urements are not developed to the same de- 
gree of precision as those of the gardener, 
they are nevertheless possible and may be 
quite as serviceable. The question is not 
how many measures are possible. No sane 
individual would ever undertake to make 
all possible measurements on a _ singer. 
The question is this: Can we command 
measurements which shall answer our pres- 
ent purpose? In the present case, do these 
measurements give us an adequate esti- 
mate of the various capacities and qualifi- 
cations of this individual as a singer? 
The list here given is therefore not an at- 
tempt to show how many ean be made, but 
to suggest which of those available may 
answer our purpose, and, when taken to- 
gether, prove an adequate measure. 

In the way of mental measurements, we 
can get practically what we want, provided 
we are willing to deal with specific facts. 
Our present list makes a formidable array, 
yet it is limited to those for which I, though 
not an expert in this field, know meth- 
ods and means of measurement, and to 
such as are essential to a reasonably repre- 
sentative survey of the matters to which 
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they pertain; and measurements which 
would result if any given point were fol- 
lowed up intensively are not mentioned. 
To the extent that they are representative 
and no essential feature is overlooked, they 
constitute an adequate measure of an in- 
dividual as a singer. 

There is a continual warfare between 
psychology, as a science, and the demands 
in practical life for a single general meas- 
ure for some practical purpose. Much 
work has been done on the naive assump- 
tion that a single measure of a cognitive 
capacity should serve as a general measure 
of intelligence. Space discrimination, re- 
action after choice, the memory span, and 
such specific cognitive measures have been 
used in seeking correlations with some sort 
of generally recognized intelligence, but of 
course in vain. For psychology demands 
that each measurement shall deal with 
something specific and fairly homogeneous, 
and the record pertains only to the factor 
under control. Our gardener’s measure of 
the quality of tomatoes may or may not 
represent a quality of his potatoes, peas or 
roses. Each article must be measured by 
itself. So, only when we have collected a 
sufficient number of data to feel that all 
the essential and fundamental traits of in- 
telligence are represented, can we speak of 
an adequate measure of intelligence. The 
same principle applies to the measure of 
musical ability. 

Turning to the third question, as to the 
significance of a measure of a singer, we 
note that, if it is adequate, it places at the 
disposal of those who can profit by it a 
classified invoice of useful facts about this 
singer in such a way that it may be of 
direct value. The advice based upon such 
an invoice should be weighed by the ex- 
pert, the facts should be laid before the 
teacher, and the pupil should realize that 
she has become objectified to herself in 
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such a way that she knows herself with ref- 
erence to her possibilities as a singer better 
than she could possibly have learned in 
any other way. Her future career as a 
singer may be determined by this and like 
knowledge which may be gained from time 
to time. It is doing for her what an invoice 
does for the banker before he makes a 
large investment. If her case is promising 
the record is most stimulating and en- 
couraging. If there is insuperable cause 
for failure, it may in a very true sense save 
life by preventing its wreckage upon the 
stage after long wasted effort. The record 
shows whether she is by nature endowed 
with the mind and body of a natural 
singer, and to what extent for each item; 
and it points out to her the high places and 
the low places in her capacities and possi- 
bilities. It substitutes procedure with 
knowledge, for the haphazard procedure 
which has always been followed in music. 

In giving and taking advice of this sort 
we must, however, not forget the enormous 
resourcefulness of the human will, and the 
possession of latent powers. A one-legged 
man may become a rope dancer, a blind 
man a guide, a man with wretched voice an 
orator. Furthermore, art is possible only 
where there is willingness to overlook 
faults. A singer may be permanently 
lacking in some fundamental capacity and 
yet have such merits in other respects, or 
have such exceptional ability in covering, 
that she may be successful in spite of an 
overt handicap. But even then psychol- 
ogy has warned and explained. 

This invoice also serves to explain ex- 
perience of the past which may not have 
been understood. If the singer has had 
defeat, it will show exactly why. If she 
has been misguided in musical training, it 
may show the nature of the error and its 
results. If the singer is conscious of lack 
in some capacity, the record shows the na- 
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ture of this lack and may even suggest a 
remedy, if such there be. Even among 
the best musicians it is rare to find scme 
one who does not have some type of difii- 
culty. Indeed, the difficulties of the singer 
are notoriously great. If psychological 
measurement can lend a hand through the 
laying bare of the condition of the diff- 
culty and by determining its nature and 
extent, as well as by discovering those who 
may not be aware of their genuine ability, 
it will indeed be in this respect a hand- 
maid of music. 

Another effect of such measurements is 
not only to objectify the elements of music- 
al appreciation and expression in such a 
way as to deepen insight in the expert, the 
teacher and the pupil; but it will also be 
reflected in the science and art of music as 
the scientific conceptions become generally 
known. The measurements will furnish a 
sort of skeleton for the psychology of 
musie. 

From the very nature of his art, the 
musician, as a rule, takes the same kind of 
attitude toward his performance as an au- 
thor of high national reputation took to 
the Ouija board, which I had the pleasure 
of observing in action. In a certain sitting 
where the Ouija board was being shown, [| 
remarked upon the extraordinary quickness 
of the sitter’s eye in reading the spelled 
words. ‘‘Eye,’’ he said. ‘‘Do you think I 
use my eyes?”’ ‘‘Let us try it. Close 
your eyes and proceed.’’ Just as he 
started, I slid the board an inch to the side. 
and of course the rider did not hit a letter 
correctly. The performer was completely 
astonished. He had engaged in more than 
one hundred and fifty successful sittings, 
and yet he had not become aware of the 
fact that the use of his eyes was essential 
to his suecess. The message had come t? 
him as a communication from without. 
The demand for so-called inspiration in 
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music develops this attitude. The musi- 
eian proceeds with a remarkable uncon- 
sciousness of the elements involved both in 
the appreciating and performing of music. 
Any musician who is invited into the psy- 
chological laboratory where experiments 
in the psychology of music are performed, 
will demonstrate this, which is an entirely 
natural fact and easts no reflection upon 
him. The psychology of music for musi- 
cians has not yet come into existence. Its 
coming depends upon the recognition psy- 
chologists will give to the possibility of 
psychological measurements in music. 
The musician waits for the psychologist to 
blaze the trail. He is a most docile in- 
quirer when opportunity is given. The 
perspective of music, and the perspective 
of the musician, which is gained by the ob- 
jectifying of factors involved, will be pro- 
jected into our common account of music, 
and this will vitalize musical ideas and fur- 
nish the singer a more general insight into 
his capacities and possibilities. 

Such features of the psychology of 
music will form a foundation for musical 
pedagogy. Last year the director of a 
great symphony orchestra brought his in- 
strumental and vocal soloists into the psy- 
chological laboratory and there performed 
a large number of experiments on them. 
Everything proved practically new to these 
musicians and yet they did not tire in point- 
ing out what a great help each and every 
measurement would be in their training 
if they were available. Take one example 
—the measurement of the pitch of an in- 
strumental or voeal tone as seen in direct 
reading on an instrument in the labora- 
tory. Orchestra leaders and soloists con- 
tinually differ in regard to the pitch sung 
or played under given circumstances. The 
director called up the players of the oboe, 
the French horn and the first violin, in 
turn, and the instant each played, the re- 
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cording instrument showed, to a small 
fraction of a vibration, how much the tone 
played varied from the true tone, and dis- 
putes of long standing were settled in a 
The conductor then proceeded 
in the same way with his vocal soloists. 
They all saw their faults and fortes pictured 
quantitatively on the instrument, and left 
the laboratory unanimous in the verdict 
that the introduction of such psychological 
measurements into the conservatory would 
be a great step in the advancement of 
musical instruction. 

It is the business of the psychological 
laboratory to develop measuring instru- 
ments and methods, and to standardize 
them because, when the musician employs 
any of these measurements, he is employ- 
ing psychological, and not musical, tech- 
nique. 

Measurements of this sort may be divided 
into four groups according as they repre- 
sent essentially natural capacity, plasticity 
(that is, capacity for learning), acquired 
skill, and knowledge; and, in each and all 
of these phases, the art of music would 
profit by such facts. 

After all, pure psychology will be the 
chief gainer. One can not observe under 
controlled conditions in a field so rich and 
unworked without gathering new facts, cor- 
recting errors, broadening views and deep- 
ening insight into the nature of the mental 
processes involved in music. Applied 
psychology of music is to pure psychology 
of music as engineering is to physics; they 
must go hand in hand. Neither stands 
higher nor lower than the other in the rank 
of merit as a pursuit. And especially at 


the beginning of such an applied science 
as psychology, too high a value can not be 
placed upon the matter of laying solid 
theoretical foundations before we begin to 
work for practical results. 

In conclusion, then, what is the lesson of 
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our illustration? The message I have at- 
tempted to convey may be stated in the fol- 
lowing propositions: 

1. Technical psychology may be so em- 
ployed as to furnish qualitative and quan- 
titative classified knowledge about a 
singer. 

The question as to the nature of mental 
measurement does not enter into this dis- 
cussion. That question has had its day. 
I am using the term measurement in the 
accepted sense in which we use it every 
day in the psychological laboratory, taking 
for granted that there is general agree- 
ment in regard to its nature and its limita- 
tions. The selection has been made on the 
theory that measurements of the kind we 
commonly accept in psychology may be so 
employed as to furnish a serviceable in- 
voice of the natural capacity, plasticity, 
skill and knowledge a particular individ- 
ual may have for doing a particular thing. 

2. This more or less exact knowledge may 
be so gathered as to serve immediate and 
direct practical purposes. We have in- 
sistent demands for applied psychology 
from the various arts, professions and sci- 
ences. Our illustration shows how one 
such demand may possibly be met. The 
effect of such an illustration should be to 
awaken egnfidence in our method, to 
awaken a wholesome respect for actual 
facts, and to ward off superficial and hasty 
promises of results. 

3. Applied psychology, if such there is 
to be, must be experimental in method and 
spirit. It is the introduction of the prin- 
ciple of measurement that has given us a 
science of pure psychology; and there will 
be no science of applied psychology until 
the same principle is believed in and acted 
upon seriously by those who would make its 
applications. This does not imply a nar- 
row insistence upon experiments every- 
where, but rather a whole-hearted accept- 
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ance of the spirit of experimental method. 

4. There is need of consulting psycholo- 
gists, trained in pure psychology and in 
the work to which it is to be applied, who 
shall devote themselves professionally to 
applied psychology. The field of the psy- 
chology of music is promising. 

5. This attitude of modern psychology 
toward the human individual and the art 
of music will lead to a keener and more 
penetrating insight into the nature and the 
conditions of both the individual and his 
art, and this will result in helpful guid- 
ance and a more vital appreciation and re- 
spect for the wondrous possibilities of the 
singer and the song. 

6. We must not entertain the idea that 
applied psychology is to live merely upon 
the crumbs that fall from the table of pure 
psychology, nor that it can be reduced to a 
set of ready-made rules which may be 
handed down to the uninitiated. Applied 
psychology ‘‘must recognize itself, its di- 
versities, its stupendous difficulties, its es- 
sential limitations and withal its promise 
and worth.’’® 


CarRL E. SEASHORE 
UNIVERSITY OF IOWA 


THE AMERICAN SCHOOL HYGIENE 
ASSOCIATION 

THe next meeting of the American School 
Hygiene Association is scheduled to occur in 
Boston, March 28, 29 and 30, probably at the 
Harvard Medical School. The following is a 
partial program for the meeting: Demonstra- 
tions of ventilating systems, school nursing, 
medical inspection, out-of-door schools and 
school furnishings in certain public and 
private schools of Boston; reports of com- 
mittees on “ Ventilation,” and on “ Standard- 
ization of School Books”; papers by Dr. 
Ernest B. Hoag, lecturer on hygiene, Univer- 
sity of California; Willard S. Small, princi 
pal, Eastern High School, Washington, D. G3 
* Seashore, ‘The Consulting Psychologist,’’ The 

Popular Science Monthly, March, 1911, p. 290. 








FeBruary 9, 1912] 


Henry H. Goddard, director of research in the 
Training School for Backward and Feeble- 
Minded Children, Vineland, N. J.; Guy 
Montrose Whipple, Cornell School of Educa- 
tion: Dr. G. S. C. Badger, Boston, Mass.; 
David Snedden, Massachusetts Commissioner 
of Edueation; Dr. Thomas D. Wood, Teach- 
ers College, New York City; L. N. Hines, 
superintendent of schools, Crawfordsville, 
Ind.: William H. Burnham, professor of 
pedagogy and school hygiene, Clark Univer- 
sity; Dr. Leonard P. Ayres, Russell Sage 
Foundation; David Spence Hill, Tulane 
University; Miss Alice L. Griffith, San Fran- 
cisco; “Hygiene of Swimming Pools in 
Schools and Universities,” Dr. M. P. Ravenel, 
director, Wisconsin State Hygiene Labora- 
tory; “The Deaf Child,” Dr. Helen Mac- 
Murehy, Toronto; “Contagious Skin Dis- 
eases in Relation to Schools,” Dr. C. J. 
White, Boston; “ Defects in the School Cur- 
riculum in Physical Training shown by the 
Disabilities of College Students,” Dr. Dud- 
ley A. Sargent, Harvard University; “ Health 
Problems encountered in Home Visits to 
School Children,” Dr. A. E. Shipley, Brook- 
lyn, N. Y.; “The Mentally Defective Child,” 
Dr. Isabel Thompson Smart, New York City; 
“Recent Tests of Heating and Ventilating 
Apparatus in Publie Schools,” Frank I. 
Cooper, Boston; “ The Hygiene of the Ear,” 
Dr. C. J. Blake, Harvard Medical School; 
“Ventilation,” Dr. Luther H. Gulick, direc- 
tor, department of child hygiene, Russell Sage 
Foundation; “The Hygiene of the Nose and 
Throat,” Dr. E. A. Crockett, Boston; “The 
Importance of School Hygiene from the 
School Committee Standpoint,” Joseph Lee, 
president, Playground Association of Amer- 
ica; “ Applications of Hygiene in a Prepara- 
tory School for Boys,” Dr. Elias G. Brown, 
director, the Mountain School for Boys, 
Allaben, N. Y.; “Seoliosis in Relation to 
School Life,” Dr. Robert W. Lovett, Harvard 
Medical School; “Venereal Contagious Dis- 
eases in Children as affecting School Condi- 
tions,” Dr. W. P. Lucas, Harvard Medical 
School; “ Sewage Disposal in Rural Schools,” 
Dr. J. N. Hurty, state commissioner of 
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health, Indiana; “School Room Air and Its 
Relation to Disease,’ Dr. M. J. Rosenau, 
Harvard Medical School, and “ Oral Hygiene,” 
by Dr. W. H. Potter, Harvard Dental School. 


THE ROCKEFELLER FOUNDATION 

Mr. Jonn D. Rockeretuer has consented to 
a modification of his plan for the establish- 
ment of the Rockefeller Foundation under 
federal auspices in deference to criticism in 
congress and from other sources. 

The modified bill has been introduced in the 
senate and house. The changes in the scheme 
are: (1) Congress to retain the right to im- 
pose such limitations on the objects of the 
corporation as public interest may demand. 
(2) The total amount of property to be held 
by the Foundation is limited to $100,000,000. 
(3) The income of the corporation is not to 
be added to the principal. (4) The founda- 
tion may wind up its affairs in fifty years, or 
congress may do so after a century has passed. 
(5) Instead of being a self-perpetuating cor- 
poration, its new members are to be chosen 
subject to the veto of an outside body. 


SCIENTIFIC NOTES AND NEWS 

Dr. Georce Jarvis Brus, 

fessor of geology in the Sheffield Scientific 

School of Yale University, eminent for his 

contributions to the science of mineralogy, 
died on February 6, aged eighty years. 


emeritus pro- 


Ir is proposed to have painted and to pre- 
sent to the American Philosophical Society a 
portrait of its president, Dr. William W. 
Keen, who, on January 19, celebrated his 
seventy-fifth birthday. 

Dr. Cuartes E. Munroe, professor of chem- 
istry and dean of the Faculty of Graduate 
Studies at George Washington University, 
who has completed his fortieth anniversary as 
an academic investigator, educator and ad- 
ministrator, will be given a banquet at the 
Cosmos Club, Washington, on the evening of 
February 23. 

Tue American Museum of Safety has pre- 
sented its gold medal to Dr. Alvah H. Doty 
for progress and achievement in the promo- 
tion of hygiene and sanitation and the miti- 
gation of occupational diseases, 
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M. Louis Gentz has been elected president 
of the French Geological Society. 


Tue Geological Society of London will this 
year award its medals and funds as follows: 
Wollaston medal, to Mr. Lazarus Fletcher, 
F.R.S.; Murchison medal, to Professor Louis 
Dollo; Lyell medal, to Mr. Philip Lake; Wol- 
laston fund, to Mr. C. I. Gardiner; Murchison 
fund, to Dr. Arthur Morley Davies; Lyell 
fund, to Dr. A. R. Dwerryhouse and Mr. R. 
H. Rastall. 


AT a recent meeting of the Rumford Com- 
mittee of the American Academy of Arts and 
Sciences, a grant of $250 in addition to 
former appropriations was made to Professor 
A. L. Clark, of the Kingston School of Min- 
ing, in aid of his research on the physical 
properties of vapors in the neighborhood of 
the critical point. 


Dr. FREDERICK CHEEVER SHATTUCK has re- 
signed the Jackson professorship of clinical 
medicine at Harvard Medical School, which he 
has held for the past twenty-four years. Dr. 
Shattuck will become professor emeritus on 
September 1, 1912. 


Dr. C. Ravunkrér has been appointed pro- 
fessor of botany and director of the botanical 
garden at Copenhagen in succession to Pro- 
fessor Eugene Warming, who retires from 
active service. 


Sipney L. Garry, instructor in mineralogy, 
Cornell University, has been appointed as- 
sistant state geologist of Georgia, to succeed 


Otto Veatch, who accepts a position with the 
U. S. Bureau of Soils. 


Mr. A. C. Veatcnu, having returned from a 
year’s examinations and explorations in the 
Trinidad and Venezuela oil fields, and having 
resigned from the U. S. Geological Survey, 
where he was geologist and chairman of the 
land classification board, will practise as a 
consulting geologist. 


Dr. Max UBLE has resigned the directorship 
of the Museo de Historia Nacional at Lima, 
Peru, and accepted the offer of the Chilian 
government to take charge of its archeological 
research, with headquarters at Santiago. 
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Dr. Georce Bruce Hatstep’s “ Rational 
Geometry,” has been translated into the 
French language by M. Paul Barbarian and 
published by Gauthier-Villars. The book has 
also been translated into German and Jap- 
anese. 


Proressor WM. Patten, of Dartmouth Col- 
lege, and Mrs. Patten sailed from San Fran- 
cisco on January 24 for Honolulu, Fiji, Auck- 
land and Sydney. His book on “ The Origin 
of Vertebrates,” of which he has just finished 
the proofreading, will soon be published by 
P. Blakiston’s Sons, Philadelphia. 


Proressor ALEXANDER Situ, head of the 
chemistry department of Columbia Univer- 
sity, lectured before a joint meeting of the 
Syracuse Chapter of Sigma Xi and the Syra- 
cuse Section of the American Chemical So- 
ciety on the evening of January 19, on “ Some 
Essentials in the Teaching of Chemistry 
which are often neglected.” 


Dr. WALDEMAR Kocu, assistant professor of 
pharmacology in the University of Chicago, 
known for his important researches in the 
chemistry of lecithin and of the brain, and on 
the quantitative study of animal tissue, died 
of pneumonia on February 2, aged thirty-six 
years. Dr. Koch was the nephew of Robert 
Koch. 


Mr. Cuartes Finney Cox, treasurer of the 
New York Academy of Sciences and of the 
New York Botanical Garden, past-president of 
the academy and the author of contributions 
on botanical and zoological histology and the 
theory of evolution, has died at the age of 
sixty-six years. 

CHARLES GILBERT WHEELER, assistant state 
geologist of Missouri from 1859 to 1861, pro- 
fessor of chemistry in the old University of 
Chicago, from 1868 to 1889, since then con- 
sulting mining geologist and mining expert, 
died on January 30 in Chicago, at the age of 
seventy-five years. 

Dr. Sopn1a JeEx-Biake, who was responsible 
for the foundation of schools of medicine for 
women in London and Edinburgh, and prac- 
tised medicine for many years in Edinburgh, 
has died at the age of seventy-two years. 
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UNIVERSITY AND EDUCATIONAL NEWS 

ConpitionaL gifts of $100,000 to Washing- 
ton and Jefferson College at Washington, Pa., 
toward a $500,000 fund, and $50,000 to the 
Emory and Henry College at Emory, Va., 
toward a $250,000 fund, were voted at a meet- 
ing of the General Education Board of the 
Rockefeller Foundation on January 26. 
Frederick T. Gates was reelected chairman 
and Wallace Buttrick, secretary of the board 
for 1912. These two officers and Robert C. 
Ogden, Walter H. Page, John D. Rockefeller, 
Jr.. Starr J. Murphy and Edgar L. Marston 
form the executive committee. Jerome D. 
Greene, business manager of the Rockefeller 
Institute for Medical Research, was elected a 
member of the board. 


CorNELL UNIversITY again has a forestry 
faculty. One year ago Mr. Walter Mulford, 
junior professor of forestry in the University 
of Michigan, was appointed professor of for- 
estry at Cornell, and has been in Ithaca since 
last summer. This fall Mr. John Bentley, 
Jr., formerly of the U. S. Forest Service, was 
appointed assistant professor in the depart- 
And now Professor Filibert Roth, who 
for the past nine years has been at the head 
of the forest school at the University of Michi- 
gan, has accepted appointment at Cornell as 
professor of forestry and head of the depart- 
ment. The forestry work is a department of 
the New York State College of Agriculture 
at Cornell University. The department plans 
to give a thorough professional course. 


ment. 


Dr. Huen P. Baxer, professor of forestry 
at Pennsylvania State College, has been ap- 
pointed to fill the newly created post of pro- 
‘essor of forestry at the University of Illinois. 


Mr. A. W. Notan, of West Virginia Uni- 
versity, has been appointed assistant professor 
of agriculture. Dr. B. E. Powell, formerly 
private secretary to President James, has been 
appointed journalist in the College of Agri- 
culture and Experiment Station. 


Dr. J. B. Woopwortn has been promoted to 


an associate professorship of geology at Har- 
vard University, 
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Proressor W. A. Bong, F.R.S., Leeds Uni- 
versity, has been appointed professor of fuel 
and refractory materials in a new department 
of applied chemistry now being established in 
the Imperial College at South Kensington, 
London. 

Proressor Hess, of Wiirzburg, has received 
a call as director of the eye clinic of the Uni- 
versity of Berlin. 





DISCUSSION AND CORRESPONDENCE 
FORMATION OF CLOUDS OVER FIRES 


To THE Eprror or Sctence: In your issues 
of May 15, 1908, and October 23, 1908, there 
appeared letters describing the formation of 
clouds observed above the column of smoke 
from large fires. In the latter letter, by Wm. 
F. Wallis, no mention of the character of the 
clouds thus formed is given; I am under the 
impression that Mr. B. M. Varney, in his let- 
ter of May 15, described these clouds as 
cumulus clouds, but as I have not that num- 
ber of Science before me can not now be sure 
that he did so describe them. If previously 
noted occurrences of clouds over fires have 
been of cumulus clouds, it may be of interest 
to note a formation of a slightly different type. 

On the morning of November 16, 1911, the 
revolutionary forces attacked the city of Foo- 
chow, and set fire to the Manchu quarter of 
the city. The fire burned more or less fiercely 
for some twenty-four hours. About 1:05 p.m. 
on the 9th, when the air temperature was 70°, 
the relative humidity 52 per cent., and the sky 
otherwise cloudless, there appeared at the top 
of the smoke column rising from the city a 
cloud closely resembling the fracto- 
cumulus. The cloud maintained its position 
over the column of smoke for only a very few 
minutes, and then melted away, but was fol- 
lowed some fifteen minutes later by a similar 
disappeared. How 


white 


cloud, which soon fre- 
quently and at what intervals this formation 
and disappearance occurred I do not know, 
but several times later until about 4:30 P.M. 
similar clouds were observed for a few min- 
utes. These clouds were at about the average 
height of cumulus clouds, and would seem to 


have been formed, as Mr. Varney suggests, by 
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the draft carrying water vapor (in not very 
large quantities in this case) upwards to a 
level of cloud formation. 
Water N. Lacy 
Foocuow, CHINA, 
November 11, 1911 


ENDOCRYPTA HUNTSMANI 


To tHe Epiror or Scrence: My attention 
has been called to the fact that the generic 
name “ Crypta,” used on page 19, in my paper 
on “ The Hydroids of the West Coast of North 
America,” published May 13, 1911, as a bul- 
letin from the Laboratories of Natural His- 
tory of the State University of Iowa, had 
previously been applied to another genus. I 
shall change it, therefore, to “ Endocrypta,” a 
name that I believe has not been used, and 
one that is equally significant. The new spe- 
cies described should, therefore, appear as 
Endocrypta huntsmani. 


C. McLean Fraser 


SCIENTIFIC BOOKS 


The House Fly—Disease-carrier. An account 
of its dangerous activities and of the means 
of destroying it. By L. O. Howarp, Ph.D. 
New York, Frederick A. Stokes Company, 
Publishers. Pp. xx and 1-312; 40 figs. and 
1 colored plate. 

I am glad Dr. Howard starts his little book 
with a colored plate illustrating his subject, 
because it is a good one and because it ex- 
plains, if we study it carefully, why, when we 
look at the fly with a good even if low-powered 
lens, it looks like a pretty combination of 
soft velvety browns and tans, while if you 
look at it with the unaided eye you see only 
a uniform pale gray. There are other, most 
excellent figures of the house fly, his various 
parts and stages in the book, a few of them 
original, most of them from good modern 
sources, and altogether the book is well and 
practically illustrated throughout, to the very 
last sanitary privy. 

There is no doubt but that Dr. Howard 
knows his subject and no doubt either that he 
who reads it will learn much concerning the 
fly problem: he will marvel, however, at how 
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much we already know, at how much work has 
been done throughout the world and at how 
much is yet unknown and remains to be done. 

Dr. Howard gives us the systematic position, 
the structure and the general development of 
the house fly, or, as he frequently drops into 
saying, the typhoid fly, and on these points he 
speaks with authority and from personal 
knowledge. In working over in detail the 
habits of the various stages he brings together 
the literature of the subject from practically 
all over the world and makes a very readable 
account of it indeed. It shows that the house 
fly has long attracted attention, everywhere. 

In dealing with the adult stage, the function 
of the insect as a disease-carrier comes in for 
careful consideration and this part of the book 
is at once the most interesting and valuable. 
Dr. Howard is fully convinced of the culpa- 
bility of his culprit, and he marshals the evi- 
dence against him in absolutely convincing 
form. I doubt whether it is possible to read 
this series of chapters or sections showing the 
connection between the various germ diseases 
and their transmission by fly agency without 
feeling that a genuine conservatism had ani- 
mated the writer in his investigation. An- 
tagonistic evidence is brought out and ex- 
plained and a full bibliography of the subject 
is given. 

It is surprising to find that the house fly 
has no considerable number of natural ene- 
mies capable of keeping it in check and that 
one of our most promising methods of control 
rests upon a partially unverified statement 
concerning the insect’s life history. 

By the lay reader those sections dealing 
with the practical handling of the pest will 
have the most careful scrutiny and these sec- 
tions have been most carefully written. Dr. 
Howard has not only had personal experience 
with practical work in Washington; but has 
probably seen and conferred with every man 
who has had a real campaign to carry out. 
He is therefore very conservative in his sug- 
gestions and points out difficulties as well as 
successes. He also points out that actual 
number of flies alone, no matter how disgust- 
ing, is not always indicative of the presence of 
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disease and he furnishes abundant suggestions 
upon which intelligent fly campaigns may be 
based when the local conditions rendering 
them necessary are fully understood. 
JOHN B. SmitH 
New Brunswick, N. J., 
January 17, 1912 


Die Palaeobotanische Literatur. By W. J. 
Jonemans. Zweiter Band—Die Erschein- 
ungen des Jahres 1909 und Nachtrige fiir 
1908. 

In the issue of Scrence for August 26, 1910, 
the writer published an account of the initial 
volume of Jongman’s “ Paleobotanical Bibli- 
ography,” which covered the year 1908. The 
second volume of this laborious undertaking 
has just been distributed. It is from the press 
of Gustav Fischer, of Jena, and aims to in- 
clude all of the contributions to paleobotanical 
literature that were published during 1909. 
Additions for 1908 that were omitted in the 
first volume are included and all of the species 
described or mentioned in the discussions, 
together with the geological horizons, are ar- 
ranged alphabetically, and this, the main part 
of the work, is preceded by a list of the con- 
tributions numbered chronologically and ar- 
ranged by authors. 

The present volume makes a book of 417 
pages, or about twice the size of volume one, 
and fully maintains the high standard of the 
latter. It is indispensable to the working 
paleobotanist. Botanists, geologists and bib- 
liographers also owe Dr. Jongmans a debt of 
gratitude. 

Individuals and institutions can cooperate 
in the continuation of this valuable work by 
sending their publications promptly to the 
author in care of the Royal Herbarium at 
Leiden, Holland. 

Epwarp W. Berry 





SCIENTIFIC JOURNALS AND ARTICLES 


_Iv the Philippine Journal of Science, Sec- 
tion D, No. 4, Dean C. Worcester describes 
newly discovered breeding places of Philippine 
sea birds, illustrated with half-tone plates 
which show great numbers of boobies and 
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terns which are apparently without any fear 
of the photographer. The same author also 
notes a probable hybridism among boobies. 
R. C. McGregor reports the capture of Puf- 
finus chlororhynchus Gould off the coast of 
Luzon, and describes a new species of noddy 
tern, Micranous worcesteri, from Cavilli 
Island in the Sulu Sea. R. W. Shufeldt’s 
article on the skeleton in the flying lemurs is 
concluded. A. S. Pearse presents notes on the 
habits of Thalassina anomala (Herbst), and 
concerning the development of frog tadpoles 
in sea water. Section B, No. 4, 
tains two papers on amebe found in the 


con- 


Philippine Islands. In one Ernest Lin- 
wood Walker makes a comparative study 
of the amebex in the Manila water sup- 


ply, in the intestinal tract of healthy persons, 
and in amebic dysentery and shows that all 
hitherto cultivated ameebe are non-pathogenic, 
but that the true pathogenic ameeba can not 
be cultivated; in the other Andrew Watson 
Sellards discusses immunity reactions with 
amcebe. Weston P. Chamberlain presents a 
statistical study of typhoid fever in the Philip- 
pine Islands; a map shows the distribution of 
typhoid fever in the Islands. Horace D. 
Bloombergh presents data relative to the Was- 
sermann reaction in syphilis, leprosy and yaws. 
In Section A, No. 4, Alvin J. Cox discusses 
Philippine soils and some of the factors which 
influence them, the chief among these being 
the division of the Philippine Islands into re- 
gions because of types of rainfall. Raf. A. 
Herrmann presents a theory on the formation 
of the central Luzon plain. Benjamin T. 
Brooks describes essential oil from Michelia 
champaca L. and discusses its chemical consti- 
tution. He also gives a study of a number of 
other new Philippine essential oils and re- 
views the fluctuations in the value of ylang- 
ylang. 


NOTES ON ENTOMOLOGY 
Mr. E. E. Austen has produced another 
book on the tsetse-flies.. A few years ago 
1A Handbook of the Tsetse Flies (Genus 
Glossina),’’ British Museum, 1911, 110 pp., 10 
pls., 24 text figs., 1 map. 
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these flies were practically unknown to ento- 
mologists, and even specimens were rare in 
museums. Since their connection with dis- 
ease has been proved, Mr. Austen has had the 
opportunity of examining thousands of speci- 
mens. The author adopts the division of the 
genus into three sections as proposed by Mr. 
Newstead, but does not rely as much as that 
author upon the structure of the genitalia 
for separating species. Fourteen species are 
recognized, and one considered uncertain. The 
puparia of six species are figured, and are all 
extremely similar in appearance. The illus- 
trations (by Terzi) are all that one could de- 
sire. 


AN interesting review of the fleas infesting 
the domestic animals is furnished by Dr. K. 
Wolffhiigel.? Following a general account of 
the structure, habits and life-history of fleas, 
is a descriptive list of twelve species. The 
generic name Dermatophilus is used in place 
of Sarcopsylla, although the latter has four 
years priority. A host-list, and a bibliography 
is appended. 

Mr. H. Evtrivcuam has issued a large book 
summarizing his studies on the mimetic but- 
terflies of Africa.* Each species is treated 
under the mimetic association of which it is 
considered a member. These associations are 
based upon certain general plans of colora- 
tion. He shows that many of these butter- 
flies are distasteful to birds, and that the but- 
terflies eaten or attacked by birds are mostly 
non-mimetic species. 


Mr. R. SHetrorp, who has published re- 
cently on the cockroaches of amber* finds that 
all the genera are recent ones, and that one 
species, Huthyrrhapha pacifica, is the same as 
a species now widely distributed in the trop- 
ics, but never recorded from Europe. -This 
is not a primitive cockroach, but a highly 


2“*Die Fléhe (Siphonaptera) der Haustiere,’’ 
Zeitschr. Infektionskr., par. Krankh. Hyg. Haus- 
tiere, VIII., pp. 218-236, 354-382, 25 figs., 1910. 

*‘* African Mimetic Butterflies,’’ Oxford, 1910, 
136 pp., 10 pls. col. 

***The British Museum Collection of Blattide 
Enclosed in Amber,’’ Journ. Linn. Soc. Lond. 
Zool., XXXII., pp. 59-69, 1 plate, 1911. 
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specialized one. The specimen is marked 
much like the common form in South Africa. 
About ten species are described as new, some 
prettily maculated with yellow and brown. 


Mr. B. H. Watpen is the author of the 
“Orthoptera of Connecticut” in the series 
which Professor Britton proposes to publish 
on the insect fauna of that state.’ There are 
descriptions and synoptic tables to genera and 
species, and many notes on the habits of the 
100 species now known from that state, It 
will be a most useful work for the beginner, 
and if the other parts can be carried out in 
the same excellent manner the “Guide” will 
be one of the most valuable works on North 
American entomology. 


Recent parts of the “ Catalogus Coleopter- 
orum” are No. 29, Staphylinide, Part IL., 
pp. 87-190, by M. Bernhauer and K. Schu- 
bert; No. 30, Cioide, 32 pp., by K. W. von 
Dalla Torre; one of our species Cis bimacu- 
latus Kraus is changed to C. krausi because 
of preoccupation, and No. 31, also by Dalla 
Torre on the Aglycyderide, one species from 
the Canary Islands, and the Proterrhinide, 
only represented in the Hawaiian Islands; 
No. 32 on the Hydroscaphide, by E. Csiki, 
61 pp.; No. 33 by Dalla Torre on Nosendride, 
Byrrhide and Dermestide, 96 pp.; No. 34 on 
Erotylide, by P. Kuhnt, 106 pp.; No. 35 by 
J. Weise, on the Hispinsz, 94 pp., and No. 36 
on the Anthicide, by M. Pic, 102 pp., these 
with many species in our country. 


Tue problem of the classification of the 
Coleoptera has been attacked from a new 
point by Dr. P. Netolitzky,’ who has investi- 
gated the structure of the paramera in a num- 
ber of genera. These paramera, which are 
basal pieces of the male genital organs, are 
usually asymmetric in most of the Carabide, 
in Patrobus and allies but slightly so, in 


*<«The Euplexoptera and Orthoptera of Con- 
necticut; Guide, Insects Conn.,’’ Part II., Bull. 
16 State Geol. Nat. Hist. Survey, pp. 39-169, 5 
plates, 1911. 

¢<<Die Parameren und des System der Adephaga 
(Caraboidea),’’ Verh. zool.-bot. Ges. Wien, 1911, 
pp. 221-239. 











Fesruary 9, 1912] 


Pterostichus and Pseudomorpha very strongly 
asymmetric. In Carabus, Calosoma and 
Cychrus they are symmetric, and also in 
some families allied to the Carabide. He 
considers these parts will furnish useful clues 
to the relationship of families and smaller 
groups. 

Dr. C. WersenBerG Lunp, who has been 
studying the habits of caddice flies has re- 
cently published two articles on the larve. In 
one’ he describes and figures the nets of most 
of the Hydropsychide found in Denmark, 
and also describes the structure of the larve. 
He considers the Rhyacophilide an ancient 
family, and the Hydropsychide a more recent 
and highly specialized one. 

In the second article*’ he gives an account 
of the life-history and larval habits of a 
large and common caddice-fly. The carniv- 
orous larva builds a spiral case of parts of 
leaves or sticks, which is gradually enlarged 
and lengthened as the creature increases in 
size. 

Useful 
paper. 

Dr. N. ANNANDALE has described” a new 
genus (Ramcia) which is intermediate be- 
tween the true mosquitoes and the series of 
genera known as Corethinew. The proboscis 
is short and weak, but the veins of wings bear 
prominent scales, and the entire wing-mar- 
gin is provided with a fringe of long scales. 
There are no scales on the thorax. The larva 
and pupa are also described, being related to 
Corethra. The single species comes from 
Ceylon. 

Amone recent fascicles of the “ Genera In- 
sectorum ” of M. Wytsman, a number are of 
interest to us. Fascicle 110, by H. Schmidt, 

"**Biologische Studien iiber netzspinnende 
Trichopterenlarven,’’ Intern. Rev. Hydrobiol. 
Hydrog. (Biol. Suppl., III. Ser.), V., pp. 1-64, 
1911, 5 pls. 

**“Ueber die Biologie der Phryganea grandis 
und iiber die Mechanik ihres Gehiiusebaues,’’ 


bibliographies accompany each 


Intern, Rev. Hydrobiol. Hydrog., IV., pp. 65-91, 
2 pls., 1910. 

***4 New Genus of Short-beaked Gnats from 
Ceylon,’’ Spolia Zeylanica, VII., pp. 187-193, 1 
plate, 1911. 
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is on the Aphodiide (part of the old Scara- 
beeide), 155 pp., 3 pls.; fase. 111, by Max 
Hagedorn, on the Ipide (Scolytide), 178 pp., 
14 pls.; three of the plates show galleries and 
four show structural details; fase. 113 on the 
Ortalid flies of the sub-family Richardine, 
56 pp., 3 pls.; fase. 114, by G. V. Szepligeti, 
on part of the ichneumon flies of the Ophio- 
nidx, 100 pp., 2 pls.; fase. 115, by R. Martin, 
on the Aischnine, 34 pp., 5 pls.; fase. 116, 
117, by P. Dupius, on two small groups of 
Carabide; fase. 118, by C. Emery, on the ants 
(Formicide) of family Ponerine, 125 pp., 3 
pls.; fase. 119, by J. A. G. Rehn, on the 
Mantid sub-family Vatine, 28 pp., 1 pl.; fase. 
120, by A. N. Caudell, on a small group of 
Locustide; fase. 121, by W. D. Pierce, on the 
Strepsiptera, 54 pp., 5 pls. 
NaTHAN Banks 





SPECIAL ARTICLES 


NOTICE OF A NEW GENUS OF RHINOCEROS FROM 
THE LOWER MIOCENE 


During the past few years, several of the 
many collectors from various institutions, who 
have collected in western Nebraska and east- 
ern Wyoming, have found fragments of a very 
large rhinoceros in the Harrison beds, which 
occur in that region. Mr. E. S. Riggs, of the 
Field Museum of Natural History, of Chi- 
eago, found certain upper molars which he 
took to be those of some primitive species of 
Teleoceras. But all of these “finds” have 
been quite fragmentary, and no particular at- 
tempt has been made to accurately classify 
them. 

The writer had the good fortune last sum- 
mer to find additional material of this type, 
and upon careful examination is convinced 
that a new genus—or at least a new sub- 
genus—is here represented. 

Epiaphelops virgasectus, gen. et sp. nov. 


? 9 % 9 
Dental formula, M,, Pi, Co I;- Type No. 
H C 265, collection of the writer. The speci- 


men taken as the type is a right lower jaw, 
with complete dentition, and the anterior part 
of the left lower jaw. 

Epiaphelops is separated from Aphelops, to 
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which genus it appears most nearly related, 
by (1) the presence of a functional r. of 
good size. This tooth is absent in Aphelops; 
(2) by a much more brachyodont dentition; 
(3) by the presence of a heavy external and 
internal cingulum on all teeth of the grind- 
ing series, but the last molar, where it is re- 
duced. 

This brachyodont condition, as compared 
with Aphelops, corresponds to the difference 
in horizon, assuming them to be in the same 
approximate ancestral line. The _ typical 
Aphelops megalodum is from the Middle 
Miocene, the present genus and species from 
the Lower Miocene. 

Epiaphelops does not appear to be derivable 
from Canopus, as in all known species of 
Canopus the first lower premolar is absent, 
or a vestigial, variable, character. In this re- 
spect Epiaphelops is more primitive than 
Cenopus, as P. is large and functional. 
Comparison with other Oligocene types does 
not appear profitable. 

Epiaphelops virgasectus is somewhat larger 
than Aphelops megalodum. As the other 
specimens in the collection of the writer re- 
ferable to this type are not surely associated, 
they are best unpublished for the present, but 
suffice it to say that when this form is better 
known, other characters are present which 
will more clearly characterize it. A more 
complete description will appear later. 

Harotp James Cook 

AGATE, NEBRASKA, 

December 20, 1911 





THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


SECTION A—MATHEMATICS AND 
ASTRONOMY 


As the Astronomical and Astrophysical Society 
of America held a regular meeting in affiliation 
with the American Association, and as the Amer- 
ican Mathematical Society held its annual meeting 
at the same time in New York City, the special 
program of Section A was confined to one session. 
This was a joint session with the Astronomical 
and Astrophysical Society, and the program con- 
sisted of the vice-presidential address by E. H. 
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Moore, of the University of Chicago, and of two 

papers given, on special invitation, by J. A. Met- 

calf and Lewis Boss. 

a oa rie Bd a paper by Lewis Boss, entitled 
es as to the Systematic Motions 

of the Stars,’’ is as follows: 

The proper motions of stars are so small, and 
are so difficult to measure with proportionate 
accuracy that the successful determination of sys- 
tematic peculiarities in the arrangements of the 
motions themselves must depend upon great sys- 
tematic accuracy in the measurements of those 
motions. Therefore, when the department of 
meridian astrometry was established at the Dudley 
Observatory about six years ago with the support 
of the Carnegie Institution of Washington its first 
work of investigation was to continue to comple. 
tion the work it had begun with the object of 
ascertaining the proper motions of the brighter 
stars which had been most observed with precision 
in the past, with all practicable completeness and 
accuracy, both in the casual and systematic sense, 
with the ultimate purpose of making this work the 
basis of studying the systematic peculiarities of 
these motions in order to throw further light on 
the mechanism of the visible universe. 

About two years ago the Carnegie Institution of 
Washington published the result of this research 
in a volume entitled ‘‘ Preliminary Catalogue of 
6,188 Stars.’’ For each star the position was 
given for 1900 together with the proper motion, 
etc., necessary for reducing those positions to any 
other epoch. This material was first employed for 
deriving new values of the precession as well as 
the direction of solar motion. The latter was 
found to be, for 1875: R.A. 270°.7, Decl. + 34°.6 
(A.J. 614). The stars employed in this discussion 
cover the entire sky from the north to the south 
pole; so that the direction of the solar motion 
came out with very great weight and at the same 
time independently of the precession. 

Next were deduced the facts in regard to an 
interesting moving cluster of stars in the constel- 
lation, Taurus. Each of the 41 stars appears to 
be moving toward a point in the sky in R.A. 6°7", 
Decl. + 7°. The velocities of motion of the sev- 
eral stars are approximately the same. Very 
recently Mr. Benjamin Boss, of the department 
of meridian astrometry, identified a group of 1! 
or 12 large proper motions scattered widely over 
the sky between declinations + 42° and — 81°, 
which converge nearly in a point at R.A. 637", 
Decl. + 0°.5. The velocities of these stars toward 
the point cited seem to be uniformly about 9 
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kilometers per second. 61 Cygni appears to be a 
member of this group (A.J. 629). 

Before seeking a systematic representation in 
direction and amount of the star motions generally 
the speaker had wished first to follow up the indi- 
eations which had already appeared to the effect 
that the stars of differing spectral types are 
moving with differing mean velocities. Frost, 
eight years ago, had offered the earliest evidence 
that the Helium, or Orion, stars are moving slowly 
in comparison with those of older types. Quite 
recently he and Kapteyn and also Campbell added 
some preliminary evidence to the discussion of 
this question. In the winter of 1910-11 the de- 
partment determined to take up this subject com- 
prehensively by employing the cross-motion ele- 
ment of the proper motions. The results of this 
research on acceleration of stellar motion were 
published in the Astronomical Journal, Nos. 623 
and 624. These results are given in the following 
table under the column designated ‘‘mean cross 
motions.’’ For comparison, Campbell’s results 
from mean radial motions are given in the next 
column. They were obtained from entirely dif- 
ferent sources, independently and almost simul- 
taneously. The letters in the first column, in 
which B is supposed to stand for the youngest 
spectral type (Helium), and M for the oldest 
considered in this investigation, are designations 
adopted from the Harvard classification (H. C. O., 
Vol. L.). 


Mean Mean 
Type Cross Motions Radial Motions 

B 6.3 6.2 
A 10.2 10.5 
F 16.2 14.4 
G 18.6 15.9 
K 15.1 16.8 
M 17.1 17.1 


The eross motions were originally expressed as 
a fractional part of the centennial motion of the 
sun. Both series, in good agreement, express the 
fact that the motion of a star accelerates up to 
about the time the spectrum develops into type F 
or G, after which it seems to gain no increase of 
velocity. 

Seven years ago Professor Kapteyn, at the 
Scientific Congress of the St. Louis Exposition, 
introduced his now well-known hypothesis that the 
visible universe consists of two great intermingling 
Streams moving in opposite directions. The direc- 
tion of one he ealled the ‘‘ vertex,’’ which he fixed 
at R.A. 6" 4™, Decl. + 13°. Quite recently Edding- 
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ton, of the Greenwich Observatory, with the same 
hypothesis, and using the proper motions of the 
‘Preliminary General Catalogue,’’ found for this 
vertex: R.A. 6°16™, Decl. + 12°. 

In 1907 Schwarzschild advanced the hypothesis 
that a systematic arrangement of the proper mo- 
tions leads to an ellipsoidal arrangement of dis- 
tribution and he endeavored to show that the 
proper motions of Groombridge’s Catalogue are 
as well represented as they are by the hypothesis 
of two streams. 

By a method entirely different from that em- 
ployed by either of the two investigators, the 
department found nearly a year ago that when its 
proper motions were compared in a manner to 
bring out this systematic arrangement, it was 
seen that if all the actual motions of the stars in 
any considerable area of sky were brought to a 
common origin (freed from their solar parallactic 
motions) the figures so constructed would have an 
elliptic outline, which turned out to be different 
presentations of an ellipsoidal figure of which, if 
the major axis be taken as 7, the two minor axes 
would be 4. The major axis of all the figures 
points very nearly toward the vertex of Kapteyn; 
this point was found to be in R.A, 6"15™ and 
Decl. + 7°. Moreover, these ellipsoids have well- 
marked nuclei composed chiefly of stars of types 
Band A. This fact would require a third stream 
to complete the ‘‘two-stream’’ hypothesis, as some 
of the supporters of the latter have already per- 
ceived. 

The speaker presented considerations in support 
of his belief that this ellipsoidal arrangement of 
the star-motions in space would be reduced to a 
simple and natural explanation, if we suppose that 
the stars had been originally formed in nebulas 
and repelled from the regions of their formation 
with a tendency to be impelled by some kind of 
polarity 50 to 75 per cent. faster in the direction 
of the major axis of the ellipsoid than in a direc- 
tion at right angles to that. This hypothesis also 
fits in well with the undoubted phenomenon of 
acceleration of a star’s motion with age. 

The section elected President E. O. Lovett mem- 
ber of the council, Professor F. B. Littell member 
of the sectional committee, and Dean H. T. Eddy 
member of the general committee. On recom- 
mendation of the sectional committee Professor E. 
B. Van Vleck, University of Wisconsin, was 
elected chairman of the section by the general 
committee. G. A. MILLER, 

Secretary of Section A 

UNIVERSITY OF ILLINOIS 
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THE ASSOCIATION OF AMERICAN 
GEOGRAPHERS 


THE eighth annual meeting of the association 
was held in Washington, December 28-30, 1911. 
Through the kindness of the National Geographic 
Society; the sessions were held in Hubbard Me- 
morial Hall, and luncheon was provided for those 
in attendance. 

The president, Professor Ralph 8S. Tarr, of 
Cornell University, presided, and gave the presi- 
dent’s address. His subject was ‘‘The Glaciers 
and Glaciation of Alaska.’’ Professor Martin 
read a memorial of Professor Christopher Webber 
Hall, who died on May 10, 1911. In addition to 
these addresses, thirty-six papers were read by 
members and by several others on invitation. 
Paper on subjects in meteorology were more 
numerous than at any previous meeting of the 
association. 

On Friday evening the association met with the 
Geological Society of America to hear the address 
of its president, Professor W. M. Davis, upon the 
subject ‘‘The Relations of Geology and Geog- 
raphy.’’ This was followed by a smoker given to 
both societies at the Cosmos Club by the Geolog- 
ical Society of Washington. 

The first volume of the Annals of the associa- 
tion is now in press and will appear during the 
winter under the editorship of Professor R. E. 
Dodge. Announcement was made of the election 
of the following officers for the year 1912: 
President, Rollin D. Salisbury; First Vice-presi- 
dent, Marius R. Campbell; Second Vice-president, 
Isaiah Bowman; Secretary, Albert Perry Brigham; 
Treasurer, Nevin M. Fenneman; Councillor for 
three years, Lawrence Martin. The next annual 
meeting will be held in New Haven. 

ALBERT PERRY BRIGHAM, 
Secretary 





THE SOCIETY OF AMERICAN 
BACTERIOLOGISTS 


AT the Washington meeting of the society from 
December 27-29, the following papers were pre- 
sented : 

Biochemical Problems in Bacteriology (president’s 
address): F. P. GorRHAM. 

This address will appear in SCIENCE. 

The Classification of the Streptococci by their 
Action upon Carbohydrate Media: C.-E. A. 
WINSLOW. 

When Gordon first suggested the use of carbo- 
hydrate media for differentiating streptococci, it 
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seemed that this long-mooted problem was at last 
likely to be solved. The work of the last five 
years has, however, left matters in almost 
fused a condition as ever, since different observers 
obtain such varied, and in some cases, conflicting 
results. 

The author attempts to review in this paper the 
results of four recent American investigations, 
including 302 fecal streptococci, studied by Wins- 
low and Palmer, 101 milk streptococci studied by 
Broadhurst, 65 throat cultures studied by Hilliard 
and 17 cultures from various sources examined by 
Bellinger, of Meadville College. 

In all these cases the amount of acidity produced 
was determined by titration. The first point 
brought out is that the dividing line between 
fermenting and non-fermenting strains lies at 
about 1.2 per cent. acidity. The English results 
obtained by Gordon and Houston have been ob- 
tained by the use of litmus without titration, and 
if their solutions were not exactly neutral at the 
start, they must have classified as fermenting 
many organisms which really belong to the non- 
fermenting class. A careful comparison of the 
English results for particular groups shows, in- 
deed, that they include a much greater percentage 
of positive records than the American ones. 

Experience seems to indicate that systematic 
studies of the carbohydrate relations of the strep- 
tococci should be carried out by titration with 
phenolphthalein as an indicator. Media may be 
made up from meat extract (each batch checked 
by controls inoculated with B. coli) and adjusted 
to an initial reaction between neutral and .5 per 
cent. acid. Dextrose, lactose, saccharose, salicin, 
inulin, mannite and raffinose should all be used for 
diagnosis for the present at least, and titration 
may be made after cultivation for three days 
at 37° C. 

When studied in this way, cultures producing 
over 1.2 per cent. acidity more than that initially 
recorded being considered positive, the media are 
acted upon (with occasional exception) in accord- 
ance with a definite order of fermentability, which 
is quite different from the order which prevails in 
the colon group. If only one carbohydrate is 
attacked that one is usually dextrose. Lactose and 
saccharose come next and particularly with fecal 
streptococci. Salicin is almost as commonly acted 
upon. Mannite is rarely attacked except by strep- 
tococei from milk and human feces, while raffinose 
is rarely attacked except by organisms from 
bovine feces. Inulin fermenters occur only abun- 
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dantly in milk. These facts correspond with the 
chemical relationships of the sugars, the mono- 
saccharide and disaccharide being most readily 
attacked, next the glucoside, salicin, which breaks 
up into a simple sugar, while the more complex 
carbohydrates are less available. The streptococci 
form a more or less continuous series from those 
which attack no sugar at all to those which fer- 
ment all the carbohydrates tested. Occasionally 
a strain reacts with a substance lower in the series 
of fermentability while failing to do so in a sugar 
usually more available, but this is rare. Charac- 
teristic forms appear in the throat and in the 
feces of man and other animals, so that the method 
promises to prove of practical as well as theoret- 
ical value. 

A Comparison of Streptococci from Milk and 
from the Human Throat: E. C. STOWELL and 
C. M, HILLIARD. 

The present study of throat and milk strepto- 
cocci was undertaken with the object of establish- 
ing a method for distinguishing between organisms 
isolated from the two sources. (The small number 
of strains examined (70) renders any present 
generalizations only tentative.) 

The streptococci used were all isolated from 
fresh specimens in our laboratory by cultural and 
morphological examinations. Quantitative acid 
production was studied in six carbohydrate media; 
dextrose, maltose, lactose, saccharose, raffinose and 
mannite. The tubes were incubated at 37 and at 
20 degrees for 72 hours. The maltose results are 
neglected in the present discussion. 

Below 1.2 per cent. acid production at 37° is 
considered a negative reaction. All but four cul- 
tures on this basis fermented one or more of the 
carbohydrates; 83 per cent. may be placed in 
three groups according to the correlation of their 
capacity to ferment the media used. The follow- 
ing table shows this distribution: 


Per Per 
Cent. Cent. 
Throat Milk 
Fermented Cultures Cultures 
Dextrose only ........ bikhale oes 22.2 6.3 
Dextrose and lactose ......... 20.4 38.0 
Dextrose, lactose, saccharose ... 33.1 57.7 


Grown at 20° the first reaction mode falls at 
0.9 per cent. and on this basis the milk cultures 
fall into the same general groups as shown above, 
but the throat streptococci show 50 per cent. not 
to ferment at all, and 40 per cent. to ferment 
dextrose only. 
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A comparative study of the cultures isolated 
from sore, inflamed, or otherwise ‘‘abnormal’’ 
throats and from normal throats showed no essen- 
tial differences; the reaction curves follow the 
Same general contours throughout. 

(No clue to the relationship of the forms studied 
was obtained from the morphology or staining 
reactions. ) 

Our work leads us to make three preliminary 
conclusions: 

1. Streptococci from the human throat and from 
milk very generally ferment one or more of the 
sugars, dextrose, lactose and saccharose, attacking 
them most readily in the order named. They do 
not generally ferment raflinose or mannite. 

2. The streptococci of the sore and the normal 
throat show no cultural differentiation in relation 
to the carbohydrates used. Virulence tests would 
perhaps have separated the two groups. 

3. Milk streptococci are much more facultative 
than throat strains in relation to the temperature 
at which they are grown. This is, perhaps, the 
most valuable information obtained as a differen- 
tial feature between chained cocci from the two 
sources. 

A Study of Thirty-five Strains of Streptococci 
Isolated from Samples of Milk: Gustav F., 
RUEDIGER. 

The paper points out that Streptococcus lacticus 
ean be differentiated from Streptococcus pyogenes 
by means of blood-agar plates. Streptococcus 
pyogenes produces small colonies surrounded by a 
large zone of hemolysis, whereas Streptococcus 
lacticus produces green or grayish colonies with 
very little or no hemolysis. 

Streptococcus lacticus has no sanitary signifi- 
cance, as it is found in nearly all samples of clean, 
soured, or fresh milk, and very often in the 
healthy milk ducts. Streptococcus pyogenes, on 
the other hand, seems to occur but rarely in milk 
and is indicative of the existence of an inflamed 
condition of the udder of the cow furnishing the 
milk. 

A Biometrical Study of Milk Streptococci: JEAN 
BROADHURST. 

This comparative study of carbohydrate fer- 
mentative reactions is based upon streptococci iso- 
lated from milk plates which were made in the 
routine milk examination by the New York De- 
partment of Health. One hundred strains were 
isolated, and as rapidly as purity was assured 
transferred to eight of the Gordon test media: 
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neutral red for reduction, milk for coagulation, 
and the following carbohydrates for acid forma- 
tion: saccharose, lactose, salicin, inulin, mannit 
and raflinose. 

Neutral red has since been discarded by Houston 
as not sufficiently diagnostic. Milk is apparentiy 
open to the same objection. 

Only the six carbohydrates therefore remain for 
consideration. Houston used them all (and con- 
iferin) in his milk tests, but secured qualitative 
results only. Quantitative ones have been re- 
corded for 300 fecal (human, bovine and equine) 
strains by Winslow and Palmer for dextrose, lac- 
tose, raffinose and mannit. 

Sugar-free broth was used, and the streptococci 
therefore began their growth with an initial acid- 
ity of 1.3 to 2.2 per cent. (deducted from all 
recorded results). After 72 hours’ growth, titra- 
tion (with phenolphthalein) showed the following 
results: 

1. Non-fermenting and fermenting groups are 
found for each of the six carbohydrates tested. 
The dividing line lies near 1.5 per cent. (higher 
than among the fecal streptococci). 

2. Streptococci ferment these carbohydrates in 
a large percentage of the strains: lactose, 74 per 
cent.; saccharose, 68 per cent.; salicin, 77 per 
cent.; inulin, 37 per cent.; mannite, 26 per cent., 
and raffinose, 13 per cent. 

3. The amount of acid is remarkably large 
(highest in saccharose, 8.4 per cent.). 

4. The reaction combinations observed are nu- 
merous, and therefore small: 4 groups of 10 or 
more strains, and 4 of 5 to 9 strains; these in- 
clude about 75 per cent. of the strains. 

5. These reaction groups are apparently not 
correlated with morphological characters. 

6. The high records for acidity are even more 
remarkable when the initial acidity is considered. 


DISCUSSION OF STREPTOCOCCI 


W. L. Holman referred briefly to the Andrade 
indicator—acid fuchsin decolorized by sodium hy- 
drate—as used in the pathological laboratories in 
Pittsburgh. He spoke of the differential media for 
streptococci in use by them, viz., blood agar, lac- 
tose, mannit, salicin and inulin broth and laid 
particular stress on the fermentation or non-fer- 
mentation of the various carbohydrates, believing 
that of greater importance than the exact titration 
of acidity produced. The use of the hemolytic 
test he advocated as of great importance in sepa- 
rating two large groups of the streptococci. 
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A Study of the Diphtheria Group by the Biometric 

Method: M. E. Morse. 

This study was undertaken for the Boston State 
Hospital at the instance of Dr. E. E. Southwarg. 
The writer is greatly indebted to Professor (.-. 
A. Winslow for assistance. 

The characteristics which were chosen as the 
basis of classification were: 

A. Morphology. The cultures of diphtheria ba. 
cilli were grouped as granular, segmented and 
those in which solid and small granular forms 
predominated. 

B. Vigor of growth. 

C. Chromogenesis. 

D. Quantitative determination of acidity in | 
per cent. dextrose, maltose, glycerin, saccharose 
and dextrin broth. 

E. Virulence (guinea-pig inoculation). 

F. Toxin production. 

G. Immunity reaction (fixation of complement 
and conglutination). This part of the work is still 
in progress, and will be reported later. 

187 strains of Klebs-Loeffler bacilli, 76 of diph- 
theroids and 23 of Hoffmann’s bacillus have been 
studied. 

RESULTS. I. DIPHTHERIA GROUP 

A study of the relationship between morphology 
and virulence shows that 61 per cent. of the gran- 
ular cultures were virulent, and only 34 per cent. 
of the segmented cultures. The solid and small 
granular cultures were, with one exception, non- 
virulent. 

The group of virulent diphtheria bacilli forms 
more acid in dextrose, maltose and dextrin broth, 
than does the non-virulent group. 

There are forms sharing the characteristics both 
of the Klebs-Loeffler group and the diphtheroids. 


Il. DIPHTHEROID GROUP 


The common diphtheroids found on the human 
body fall into three sub-groups. 

Group A.—The so-called ‘‘ Hoagbacillus.’’ Me- 
dium-sized bacillus with solid, barred and wedge 
forms. On serum, a very heavy glistening salmon- 
pink growth. Ferments dextrose and saccharose 
always, maltose and glycerin infrequently; and 
never dextrin. 

Group B.—Morphologically larger and thicker 
than ‘‘Hoagbacillus’’; forms with clear-cut bars 
predominate. On serum, a heavy yellow, dry 
growth. Ferments dextrose, but not saccharose; 
usually maltose, glycerin frequently. 
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Group C.—Differentiated primarily by slow, 
scanty, colorless or white growth. Morphologically 
smaller than organisms of group B; thick, curved, 
with solid, barred and wedge forms. Ferments 
dextrose, always; saccharose usually, maltose and 
glycerin in 50 per cent. of cultures. The xerosis 
bacillus apparently belongs to this group. 


CONCLUSIONS 


1. The division of diphtheria bacilli into virulent 
and non-virulent varieties is justified by differ- 
ences in morphology and degree of fermentative 
powers, and by the absence of intermediate grades 
of virulence, as shown by animal inoculations. 

2. The common ‘‘ diphtheroid’’ organisms found 
in the human body fall into three sub-groups. 

3. B. Hoffmann’s has no biological relationship 
either to the diphtheria bacillus or to the diph- 
theroids. 


A Biometric Investigation of Certain Non-spore- 
forming Intestinal Bacilli: EUGENE C. Howe. 
Six hundred and thirty strains of intestinal 

bacilli were collected from stools of twenty-one 

individuals—mostly healthy men. These were sub- 

jected to the following quantitative tests: (1) 

Acid and gas formation in dextrose, lactose, sac- 

charose, raffinose, levulose, mannite and dulcite. 

(2) Acid production in milk. (3) Digestion of 

starch. (4) Production of indol from peptone. 

(5) Reduction of nitrates. (6) Gelatin liquefac- 

tion. (7) Morphology. (8) Motility. 

The resulting data were analyzed statistically 
with the following conclusions to date relative to 
the non-gelatin liquefiers (540 strains) : 

1, Confirmation of the accepted view that mo- 
tility has not systematic significance within the 
group ‘‘B coli and closely related organisms.’’ 

2. Lack of classificatory value of amount of gas 
produced and ‘‘ gas ratio.’’ 

3. Acid formation, a sounder criterion than pro- 
duction of gas. 

4. Mannite, dulcite and starch of little value in 
classification of this group, in connection with the 
other tests used. There is no correlation between 
the first three and the latter. 

5. Indol, ammonia, and nitrite formation but 
slightly correlated with the general robustness of 
the organism and of little significance in classifica- 
tion within this group. 

6. Dextrose, lactose, saccharose and raffinose 
constitute a natural metabolic gradient. Fermen- 
tation of any member of the series implies fer- 
mentation of members lower in the series. 
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7. On this basis there are two main groups of 
dextrose fermenting, gelatin-minus, non-spore- 
forming, intestinal bacilli and four sub-groups. 


{ Dex. + Lact. + Sac. + Raf. + 1 (53 ¢) 
(Dex. + Lact. + Sac. + Raf. — 2 (5 #) 
( Dex. + Lact. + Sae. + Raf. — 3 (41 #) 


II. (42 #)< 
( #7) Den, 4- Lact. — Bee: = Eek 4 (19) 


I. (58 £) 


The Green Fluorescent Bacteria of Maple Sap: 

H. A. Epson and C. W. CARPENTER. 

Green fluorescent bacteria are the most impor- 
tant agents in the deterioration of maple sap. 
These microorganisms feed upon the traces of 
protein present in the sap, but have little, if any, 
action upon the sugar. The sap becomes cloudy 
with more or less green color and produces an 
inferior quality of syrup and sugar. 

Forty-two strains of this group of bacteria 
which were isolated from maple sap, together with 
five cultures of known species from Kral and one 
from Novy, were studied. The latter were: B. 
fluorescens albus, B. fluorescens liquefaciens, B. 
fluorescens longus, B. fluorescens mesentericus, B. 
fluorescens tenuis and B. fluorescens putidis. The 
chief differences observed in the entire series of 
cultures were in respect to the following charac- 
ters: nitrate reduction; growth on _ synthetic 
media; gelatin liquefaction and casein digestion 
in milk; hydrogen sulphide production; tempera- 
ture relations. 

Thirty-three strains of the fluorescent sap bac- 
teria agree closely with B. fluorescens liquefaciens ; 
two strains resemble B. fluorescens mesentericus 
and seven strains are similar to B. fluorescens 
tenuis. 


Bacterial Variation Due to Acidity and Flow in 
the Youghiogheny River at McKeesport, Penn- 
sylvania: E, C, TRAX. 

The germicidal action of drainage from coal 
mines, containing as it does free sulphuric acid 
and iron in solution, is indicated by its com- 
position. 

Experiments made by the Department of Health 
of Pennsylvania lead to the conclusion that ‘‘ Mine 
water will prevent the growth of typhoid bacilli 
after the lapse of one hour, and will markedly 
limit the growth of colon bacilli so that they die 
off progressively and can not be cultivated after 
24 hours.’’ 

The acidity of the water in the Youghiogheny 
River is caused by the acid mine drainage, an 
immense quantity of which is discharged into the 
river and its tributaries. The reaction of the 
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water at McKeesport ranges from 20 parts per 
million alkaline during high stage of water to 
39 parts acid at low stage, and the bacterial life 
of the stream is directly affected thereby. 

The monthly averages of bacteria per cubic 
centimeter, acidity and height of river, are given 
below for the year 1910: 


Stage 

AV. No. Bacteria of 
Month Acidity per c.c. River 
1910 (a) (b) (c) 
January ..... 11 31,000 5.3 
February .... 37 20,000 3.4 
March ....... 36 21,000 3.1 
BO scavaus 52 12,000 1.8 
MOP -ccoviees 23 2,000 1.6 
GUMO coccvces 6 6,500 3.3 
SUM ccccteds 65 205 0.7 
August ...... 182 9 0.1 
September ... 113 97 | — 0.2 
October ...... 240 240 —0.1 
November .... 176 160 0.1 
December .... 29 2,400 2.0 


(a) Acidity to methyl orange in parts per mil- 
lion. 

(b) 48 hours’ incubation at 20° C. 

(c) Gauge height in feet at West Newton. 

It can be stated in a general way that the bac- 
terial numbers vary with the gauge height of the 
river and inversely as the acidity. The acidity of 
the water is controlled by the conditions of rain- 
fall, run off and flow, inasmuch as these are the 
factors which affect the dilution of the mine drain- 
age. Allowing for the natural fluctuation of bac- 
terial life in a flowing stream, the presence of the 
mine water is responsible for a considerable reduc- 
tion at all times except during floods, when the 
water is alkaline, while during high acidity the 
effect approaches sterilization. 


Water Sterilization by Emergency Chlorinated 
Lime Treatment Plants: Rateu E. IRwIn. 
When emergencies call for the immediate steril- 

ization of a public domestic water supply, tem- 

porary treatment apparatus may be constructed 
by using barrels to mix and feed chlorinated lime 
into the suction main, suction well or point where 
the water passes and thorough mixing is insured. 

The solution may be mixed and settled in one 
barrel and fed from another via regulating valves. 

With this erude device water from large and small 

streams, wells and springs have been disinfected 

and communities protected from water-borne 
disease. 
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Two examples are given showing the bacteriolog- 
ical results obtained by treating similar spring 
waters that were infected and had caused epi- 
demics of a water-borne disease. 

The first spring furnished 1 to 1.5 million gal- 
lons daily and was under municipal control where 
political protection was given inefficient employees. 
During a period of 115 days, bacteriological de- 
terminations were made showing the total number 
of bacteria and B. coli present in 85 samples of 
untreated water from the spring, 70 samples of 
treated water as it left the pump and 75 samples 
from taps about the city. On 8 days samples 
were obtained showing B. coli in such large num- 
bers that it was evident little, if any, lime was 
being added. The results as a whole show, how- 
ever, that the prescribed 6 to 8 pounds of high- 
grade chlorinated lime per million gallons was 
sufficient to sterilize the water if added as directed. 

The second spring furnished 3 to 3.5 million 
gallons daily and was under strict corporate con- 
trol with employees obeying orders. During a 
period of 103 days, bacteriological determinations 
were made showing the total number of bacteria 
and B. colt present in 36 samples of untreated 
water from the spring and 36 samples of treated 
water from taps on the pump or distributing sys- 
tem. The treated water showed excellent reduc- 
tions in total counts in every instance, and B. coli 
were absent throughout the period of treatment. 

With a crude device such as described in the 
hands of efficient workmen during emergencies, 
creditable results may be obtained and valuable 
protection given. 


The Distribution of Bacteria in Certain New 

York Soils: H. J. Conn. 

Extensive work for two years with a certain clay 
loam at Ithaca has resulted in the isolation and 
study of about five hundred cultures. These eul- 
tures have been classified into thirty-four types, 
which are essentially species. Grouping these 
types into six easily distinguished classes, their 
relative frequency can be thus stated: 

5-10 per cent. spore-producing liquefiers; large 
rods (e. g., B. subtilis and B. mycoides). 

5-10 per cent. non-spore-producing, rapid lique- 
fiers; small rods with polar flagella (¢. g., P- 
fluorescens). 

40-70 per cent. non-spore-producing, slow lique- 
fiers; short rods, immotile (except one with polar 
flagella); growing very poorly in ordinary labo- 
ratory media. 








Fepruaky 9, 1912] 


Ca. 10 per cent. non-spore-producing, non-lique- 
fers: short rods, immotile or with polar flagella. 

Trace. Microcoeci, like the last group physio- 
logically. 

15-45 per cent. Actinomycetes. 

Of these six groups all are strict aerobes except 
a few in group 1; almost without exception none 
produce gas from sugars; while acid production, 
although common, is always very weak. 

Each group comprises about seven or eight 
types, except the last two, in which there are but 
one or two types. 

This year forty more cultures have been iso- 
lated from four other soils elsewhere in the state. 
Two were clays, one a silt and the other a sand. 
With few exceptions these cultures seem to be the 
same kinds as those previously studied, although 
the relative frequency of the types is different. 
This suggests that there is a characteristic bac- 
terial flora of soil. Accordingly, an intelligent 
comparison of soils demands the development of a 
technique to determine the relative abundance of 
the various kinds of organisms. 


Soil Organisms which Destroy Cellulose: Karu F. 

KELLERMAN and I. G. McBETH. 

Our knowledge of cellulose destruction in soils 
is inadequate. Omeliansky’s conclusions that cel- 
lulose is destroyed only under anaerobic conditions 
and gives rise either to hydrogen or methane are 
erroneous. 

Two species of cellulose-destroying and five spe- 
cies of contaminating bacteria were isolated from 
Omeliansky’s hydrogen culture, and one cellulose- 
destroying and two contaminating forms from his 
methane culture; none of the three species showed 
any resemblance to Omeliansky’s hydrogen or 
methane ferments. In addition to the species iso- 
lated from Omeliansky’s cultures eleven other spe- 
cies have been isolated from various other sources, 
one of which belongs to the thermophile group. 

Contrary to Omeliansky’s observation that cel- 
lulose-destroying bacteria do not grow upon solid 
media, most of the species isolated were found to 
grow readily upon such media as beef agar, gela- 
tin, starch, potato and dextrose. Some of them 
have the power to liquefy gelatin. Although sev- 
eral of these organisms were isolated under an- 
aerobie conditions, they grow equally well or better 
in the presence of air, which shows that the 
destruction of cellulose by bacteria is an aerobic 
rather than an anaerobic process. 

It is usually supposed that filamentous fungi 
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are of little importance in agricultural soils; these 
investigations show them to be at least as impor- 
tant as bacteria in destroying cellulose. About 
seventy-five species of molds have been isolated 
representing a large number of genera; species of 
Penicillium, Aspergillus and Fusarium are perhaps 
most numerous. 

In the destruction of pure cellulose either by 
bacteria or molds in synthetic media the asso- 
ciative action of organisms which presumably have 
no cellulose-dissolving enzymes frequently stimu- 
lates the growth of the cellulose organism and 
increases its destructive power. 


Nitrates in Soils: F. L. STEVENS. 

Nearly all text-books assert that nitrates are the 
chief source of nitrogen supply for green plants. 
Recent experiments throw doubt on this assertion. 
Attention was called to the need of tests bac- 
terially and chemically controlled, eondueted under 
natural conditions, to determine what forms of 
nitrogen are most readily available to the leading 
crop plants. Nitrification and denitrification were 
discussed. In particular question was raised as to 
the influence of organic matter mixed with nitrates 
in fertilizers (a common practise) upon loss by 
denitrification. Stress was laid upon the need of 
conducting tests in soils, not in solutions. 


Why do some Soils Nitrify Organic Nitrogenous 
Substances and the Ammonium Salts of Organic 
Acids Faster than they do Ammonium Sulphate 
or Ammonium Chloride? J. C. TEMPLE. 

Of 26 Georgia soils tested for nitrification, 24 
were found to nitrify tankage more readily than 
ammonium sulphate, in some cases the amount of 
nitrate recovered from tankage was ten times that 
recovered when ammonium sulphate was the source 
of nitrogen. Tankage, cotton-seed meal, cowpea 
vines, gelatin, peptone, asparagin, urea, ammonium 
citrate, ammonium oxalate, ammonium tartrate, 
ammonium bicarbonate and ammonium hydrate 
were nitrified faster than ammonium sulphate or 
chloride. This condition was not due to the nature 
of the nitrifying organism in the soil, as the same 
thing held true when the nitrifying organisms were 
supplied as pure cultures, obtained from a number 
of sources. When calcium carbonate was added to 
the soil, ammonium sulphate was nitrified as well 
as any of the other substances. 

The explanation offered for this condition was 
that these soils (all of the Cecil group) were acid, 
and that the soil organisms decomposed the sub- 
stances of organic origin in a way that more 
ammonia than acid was produced, thus correcting 
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the acidity and bringing about a condition favor- 
able for the growth of the nitrifying organisms. 
When ammonium sulphate or ammonium chloride 


was added to the soil there was no chance for a 


similar decomposition and the soils remained acid. 


Bacteriological Studies of the Fixation of Nitro- 
gen in Certain Colorado Soils: WATER G. 
SACKETT. 

The power to fix atmospheric nitrogen is a prop- 
erty common to many cultivated Colorado soils. 

This power is not confined to the fixation of 
nitrogen in solutions, but is manifested in soils as 
well. 

‘*The rate of fixation of nitrogen obtained is 
sufficient to account for the nitrates found in the 
soil provided that it is nitrified. The rate of 
nitrification obtained is sufficient to account for 
the formation of the nitrates found in most cases, 
if not all of them.’’ 

The nitrates formed are sufficient to destroy all 
vegetation, in one case amounting to 172 tons per 
acre in the surface five inches. 

The nitrogen-fixing power is not confined to any 
geographical locality or class of soils, however, the 
adobe shale soils, both in a raw state and when 
newly cultivated, possess little, if any, nitrogen- 
fixing power. 

Excessive nitrates either destroy or greatly at- 
tenuate the nitrogen-fixing flora of a soil. 

A limited amount of soil nitrate does not seri- 
ously affect the nitrogen-fixing power of a soil. 

Azotobacter chroococcum appears to be the dom- 
inant nitrogen-fixing organism in the soils studied. 

The dark brown color of the niter soils is due, 
in a large part, to the pigment produced by Azo- 
tobacter chroococcum. 

Given a source of energy, the nitrate is the lim- 
iting factor in the production of the brown color. 

In the presence of nitrates, Azotobacter chro- 
ococcum develops a chocolate brown to black pig- 
ment; nitrites, in certain amounts, produce similar 
results, but to a less degree; nitrogen as NH,Cl, 
(NH,),S0,, asparagin, and peptone has no effect 
upon this function. 

The highly colored extracts obtained from cer- 
tain niter soils suggests that the pigment of Azoto- 
bacter chroococcum may be soluble in the alkaline 
soil waters. 

Excessive soil moisture, by interfering with the 
growth of Azotobacter chroococcum, prevents the 
formation of the brown color on the soil, and 
makes the fixation of atmospheric nitrogen im- 
possible. 
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Excessive irrigation, too diligent cultivation and 
the alkaline reaction of our soils appear to favor 
unduly the growth of Azotobacter. 

This paper is published in full as Bulletin 179 
of the Colorado Experiment Station, Fort Collins. 
Colorado. 


The Movement of Nitric Nitrogen in Soil: Rozery 

STEwarT and J. E. GREAVES. 

In the work which has been conducted for eight 
years at the Utah Experiment Station upon the 
influence of irrigation water upon the production 
and movement of nitric nitrogen in the soil, there 
has been observed a variation in the nitric nitrogen 
content of the soil and the concentration of the 
soil solution with the water applied, the crop 
grown and with the season. 

The soil upon which these investigations have 
been conducted is ideally adapted both chemically 
and bacteriologically to support a rapid bacterial 
action, yet the amount of nitric nitrogen present 
to a depth of ten feet does not exceed three hun- 
dred pounds per acre. 

Deposits of nitrates do occur in the country 
rock in widely distributed areas in western 
America. 

The careful analytical work reported by Dr. 
Headden on the composition of Colorado soils indi- 
cates a close relationship between the nitric nitro- 
gen and chlorine content of these soils, indicating 
clearly a common origin of these two elements. 


The Present Status of Soil Inoculation: Karu F. 

KELLERMAN, 

The method of pure-culture inoculation is less 
certain than the use of soil from old well-inocu- 
lated fields, but has, however, the advantage of 
cheapness and greater ease of transportation and 
application, as well as the important advantage of 
the absence of introducing weeds and plant dis- 
eases. The crown-gall disease of fruit trees is the 
most conspicuous example of disease which may 
be disseminated by soil transfer. 

Reports received from farmers who have con- 
ducted inoculation tests with cultures distributed 
by the Department of Agriculture during the past 
seven years give an average of 76 per cent. success 
and 24 per cent. failure, if only those reports are 
considered that make possible some determination 
regarding the action of cultures. If previously 
inoculated fields, crop failures and such other 
doubtful cases are included with the failures our 
percentage of success for this same period is 
reduced to 38. 
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The organism producing nitrogen-fixing nodules 
on the roots of legumes has been isolated and 
cultivated since 1903; di Rossi’s contention that 
the proper organism had not been isolated prior 
to his work in 1907 appears without foundation. 

By a new technique it has been possible to stain 
the flagella of this organism. Instead of bearing 
a single polar flagellum it is supplied with several 
peritrichie flagella. The proper designation of 
this organism, therefore, is Bacillus radicicola. 


The Persistence and Vitality of Bacteria on AlI- 
falfa Seed: M. J. PRUCHA. 

The seeds of the common farm crops such as 
wheat, corn, peas, alfalfa, etc., are extremely diffi- 
eult to sterilize without killing the seed. It has 
also been shown that the bacteria of disease are 
carried on beans and corn. It is important to 
know to what extent bacteria may persist on the 
seed. 

The following results were obtained from a 
quantitative and qualitative study of alfalfa seeds. 

Nineteen samples, grown and collected in 1909, 
from 11 different states, have been studied for 
two years. 

On fresh seed the germ content varied from 
16,000 to 12 per seed. With age the germ content 
decreases. A typical sample which when fresh 
had 7,780 per seed, when two years old gave 340 
bacteria per seed. 

Simultaneous platings were made from the 19 
samples and representatives of each apparent 
group were determined according to the Society 
Card. 

Of the 84 different group numbers determined, 
35 were Bacillus, 21 Bacterium, 19 Pseudomonas, 
1 Streptococcus and 8 Yeast. About one third of 
these forms were widely distributed and many of 
them very persistent on the seeds. Of the 84 
groups, 68 were chromogenic, yellow being much 
the more common. The samples from semi-arid 
regions gave especially brilliant colors. But 8 of 
the 84 groups were spore formers and the spore 
formers represent only about one fifth of the 
forms present at the end of two years. 

The reduction in numbers of bacteria, with age, 
is due to a decrease within each group, gradually 
the less numerous groups disappear. At the end 


of two years the most widely-distributed and most 
humerous group is Bact. 211.3332533—a non-spore 
former. 

This work will appear as a bulletin of the New 


York Agricultural Experiment Station, Geneva, 
N. Y. 
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The Behavior of Pseudomonas radicicola in the Le 
Soil: B. M. Duccar and M. J. Prucna. i 
This paper is in the form of a preliminary re- di 
port on (1) the effects of conditions, especially Mf 
drying, on the vitality of the germ, and (2) the +4 


multiplication of the germ in soil under the influ- 


ence of various factors. The results indicate that - f 
there are certain undetermined factors which seem i a 
to affect vitality after drying, yet it seems certain u if 

that after the rapid or sudden drying-out of soil vi 

cultures there remains a considerable number of ‘) 

living organisms, the existence of which may be H 
determined either by the direct plate method, in- is 
direct plating (after inoculation into bouillon) i! 
or host inoculation. When soil cultures are di- ‘4 
rectly and rapidly dried out the number of organ- AG 
isms found by the plate method may be no more i bs 
than about one twentieth of those present when ‘i 


the drying began. This, however, relates to ex- 
cessive drying. Where the drying process is less 
complete, the number remaining alive is much tL} 
greater, and the life of the germ extends over a a 
considerable period of time. 

Cultures of this germ in sterile soil (clay loam) 
after five days gave about 160,000,000 organisms 
per gram, which is considerably more than the 
number found per ¢.c. in a control bouillon cul- 
ture. In certain experiments, sterile and unsterile 
soils were mixed in various proportions, and the 
mixed material thoroughly inoculated and com- 
pared with the check in sterile soil. The addition 
of the unsterile soil inhibits multiplication of the 
legume germ as the amount of unsterile soil is 
increased. 
Casein Media Adapted to Milk Analysis: 8S, HENRY 

AYERS. 

CASEIN AGAR 
Preparation of One Liter 
Agar Solution 
500 ¢.e. distilled 
water 


Casein Solution 
300 ¢.e. distilled water 
10 gm. casein (Eimer and Amend 
¢.p. casein prepared accord- 
ing to Hammersten) 
7 e.c, normal sodium hydroxide. 
After dissolving casein make up to 


500 eubie centimeters. 


10 gm, agar 


To 300 ¢.c. water (distilled) add 
10 gm. casein (Eimer and Amend 
¢.p. casein prepared accord- 
ing to Hammersten ) 


and 7c¢.¢c. normal sodium hydroxide. 
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Dissolve casein by heating to boiling. It is 
desirable to let this solution stand for several 
hours to get a perfect solution. This is not neces- 
sary, however. Make up volume to 500 c.c. and 
bring the reaction of the solution to between 
+ 0.1 and + 0.2 Fuller’s seale. Do not allow this 
solution to become alkaline to phenolphthalein or 
over —0.2. If the casein is weighed accurately 
and the normal solution accurate the reaction will 
be about + 0.2. 

The agar solution is prepared by dissolving 
10 gm. agar in 500 c.c. of water. Both casein and 
agar solution should be filtered, then mixed. Tube 
and sterilize in autoclave under pressure for 20 
minutes; then cool the tubes quickly in cold water 
or ice water. The final reaction of the medium 
will be about + 0.1 Fuller’s scale. If the medium 
is alkaline, the bacterial growth will be restricted. 
If the medium is more than + 0.1 some of the 
casein may be precipitated during sterilization. 
The casein agar should be clear and’ almost color- 
less when poured in a Petri dish. Sometimes the 
casein will be slightly precipitated during steriliza- 
tion on the cooling, but it is of no consequence, 
since on pouring into plates the precipitate on 
account of its finely divided condition becomes 
invisible. 

The study of the bacterial growth on casein 
agar and infusion agar shows the following points: 

1, The 24 hours’ count at 37° on casein agar 
was almost always lower than on infusion agar 
when raw milk is being examined. When pas- 
teurized milk was examined the casein plates 
showed a higher count in 37 per cent. of the 
samples. 

2. After 6 days’ incubation at 30° C., out of 50 
samples of raw milk plated, 44 per cent. of the 
samples showed higher counts on casein agar. 
With 50 samples of pasteurized milk, 78 per cent. 
of the samples showed a higher count on casein 
agar. 

3. From a study of the bacteria from about 50 
samples of both raw and pasteurized milk it seems 
that acid-forming bacteria do not develop quite as 
well on casein agar. It does, however, favor the 
growth of the alkali formers, the peptonizers and 
inert bacteria. 

4. The number of peptonizing bacteria in a 
sample of milk may be determined directly from a 
casein agar plate. After counting the plate it 
should be flowed with N/10 lactie acid; this causes 
the precipitation of the casein, giving a white 
opaque plate except where the casein has been 
dissolved about a colony of peptonizing bacteria. 
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There is then left a clear zone around the colonies 
of peptonizing bacteria which enables one to de- 
termine their numbers in the sample of milk under 
examination. It has been found from a study of 
a large number of samples that this method of 
determination is accurate. 

Sugars may be added to the casein agar or 
the casein solution may be used as a liquid me- 
dium without agar. It is believed that these 
media using casein will be of considerable value in 
bacteriological milk analysis. 


The Analysis of the Gases Produced by One Hun- 
dred Cultures of Bacteria: Wm. Mansrietp 
CLARK, 

The purpose of these analyses was to furnish 
data for the identification of gas-producing bace- 
teria isolated from dairy products. 

The bacteria were grown in a special form of 
culture bulb, evacuated with a mercury pump after 
inoculation, sealed up and incubated seven days 
at 30°C. The culture medium was a bouillon 
containing 1 per cent. dextrose. Exactly 5 c.c. of 
this was used in each bulb. 

The collection of the gas was made with an 
Antropoff mercury pump and the analyses were 
made with special burettes and Hempel pipettes 
adapted for accurate analyses of small volumes. 

The majority of the cultures analyzed gave a 
ratio of CO,, H, similar to that of B. coli com- 
munis. Certain other distinct ratios were found. 
These depend in large measure upon the volume of 
CO,, the hydrogen tending to remain constant. 
Certain other relationships are suggested tenta- 
tively, pending further investigation. 


A Study of Gas-forming Bacteria in Milk: L. A. 

Rogers and B. J. Davis. 

Cultures of gas-forming organisms have been 
isolated from milk and other dairy products ob- 
tained in various parts of the country. These have 
been studied with special reference to the relation 
between certain physiological reactions, as the 
fermentation of carbohydrates and the amount of 
gas and ratio of H, to CO, Plotted on the fre- 
quency basis the H,: CO, ratio has given four 
more or less distinct nodes, one at the ratio 
1:1.1, one at 1: 1.8, one at 1: 2.2, and one a 
De + - 

Arranged in a similar way, the amount of gas 
produced under given conditions shows nodes at 
4 c.c., between 7 and 8 ¢.c. and 17 ©.c. 

Proper classification of the -cultures shows 4 
close correlation between the H, : CO, ratio and 
the amount of gas. 
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The gas ratio is further correlated in some 
eases with the fermentation of certain carbohy- 
drates. 

The group giving a ratio of 1:1.6 to 1: 2.0 
shows a distinctly greater ability to ferment sac- 
charose, raffinose and starch than the group giving 
the ratio 1:1.1. It is probable that these tenta- 
tive groups are somewhat heterogeneous and that 
further refinement by the use of new test sub- 
stances will bring out sharper distinctions. 


The Bacteriology of Cheddar Cheese: E. G. Has- 

TINGS and ALICE C. EVANs. 

Will appear soon in bulletin form jointly from 
the Dairy Division, Bureau of Animal Industry, 
U. S. Department of Agriculture, and the Wiscon- 
sin Experiment Station. 


Some Actions of Microorganisms upon the Con- 
stituents of Butter: CHARLES W. Brown. 

For this work one lot of cream, divided into 
two parts—one part pasteurized at 160° to 170° F., 
the other not pasteurized—was churned and the 
butter placed in storage at —3°F. to + 3°F. 
Of the 88 different species of microorganisms, not 
including molds or the higher bacteria, isolated 
from this butter 57 are bacteria (cocci, bacilli or 
spirilla) and 31 are yeasts. It was noticed: 

1, That 24 of the bacteria and 15 of the yeasts 
will grow on 12 per cent. salt at 20°C. Four of 
these bacteria and six of these yeasts grow well on 
12 per cent. salt at 6° C. 

2. That the ratio of the number of species of 
liquefying bacteria to the number of non-liquefy- 
ing bacteria isolated from ordinary agar is the 
same as the liquefying to the non-liquefying iso- 
lated from 12 per cent. salt agar. 

3. That 12 per cent. of salt has a much more 
inhibitive action upon the species of liquefying 
yeasts than it does upon the non-liquefying. 

4. That the lactose in both the pasteurized and 
unpasteurized butter decreased from 0.315 per 
cent. and 0.325 per cent. to 0.285 per cent. to 
0.290 per cent., respectively, in 428 days. 

5. That 50 per cent. of the decrease in lactose 
took place within the first 10 days. 

6. That when the butter was taken from storage 
at the end of 428 days and placed at room tem- 
perature very little further decomposition of lac- 
tose occurred. 

7. That the soluble nitrogen recorded in per- 
centage of the total nitrogen in the butter in- 
creased in 428 days from 6.25 per cent. and 7.69 
per cent. to 6.29 per cent. and 7.84 per cent. for 
the pasteurized and unpasteurized, respectively. 
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8. That the acidity of the pasteurized butter re- 
mained constant while that of the unpasteurized 
increased from 25.5° to 33.9° (Fuller’s scale). 

9. That when the growth upon synthetic agar 
was compared with the growth upon the same agar 
to which 1 per cent. butter fat—freed from im- 
purities by melting and decanting—was added, 9 
species of the bacteria showed a more luxuriant 
growth in the presence of fat, 11 were inhibited 
and 37 were indifferent; while 20 of the yeasts 
grew more luxuriant, 5 were inhibited and 6 in- 
different. 


A Bacteriological Study of the Milk 
Washington, D. C.: J. J. Kixyvoun 
DEITER. 

A series of bactericlogical examinations of the 


Supply of 
and L. V. 


milk supply of Washington, D. C., were continued 
over a period of 14 months beginning in Septem- 
The 
objects of these examinations were to ascertain as 


ber, 1910, and ending on November 1, 1911. 


near as was possible the actual conditions of the 
milk supply during this period so as to be able to 
formulate some means of its improvement. 

Samples of milk were examined in accordance 
with the rules and methods prescribed by the 
Laboratory Section of the American Public Health 
Association and in addition thereto special meth- 
ods were employed for the detection of the colon 
group. 

The result of this study was that the milk 
supply of Washington was on the whole very un- 
satisfactory and was capable of a great improve- 
ment. 

Nearly all the raw milk arriving in the city by 
rail had a very high bacterial content, the average 
for all samples for the 14 months was 9,300,000 
and in no instance was it below 1,000,000. 

55 per cent. of the samples contained both 
colon and streptococci. The close parallel be- 
tween these two groups is looked upon by the 
writers as a sure indication of dirty collection and 
imperfect handling. 

The examinations of the ‘‘pasteurized’’ milk 
as it is purveyed is far from satisfactory. This 
condition was due in a great measure to the im- 
perfect way in which the process was applied, or 
to the attempts of the dealer to pasteurize an old 
or a dirty milk in order to sell it. 

It has been clearly demonstrated by this study 
that a great amount of the milk as supplied is 
collected under unfavorable conditions, and is im- 
perfectly or carelessly handled. 
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The Bacteriological Improvement of a Milk Sup- 
ply by other than Laboratory Means: H. A. 
HARDING. 

Bacterial studies have shown that the essentials 
for the production of cleaner milk are: 

1. The utensils and the cow and her surround- 
ings during the milking process must be as clean 
as possible. 

2. The milk must be cooled as promptly and as 
thoroughly as possible. The problem of the bac- 
teriologists becomes: how to induce the production 
of milk in accord with these essentials. 

Attempts at securing this by establishing maxi- 
mum permissible germ contents are undesirable 
because: 

1. We lack data for establishing the point at 
which germ content begins to menace the public 
health. 

2. We lack technique for determining the germ 
content of milk with an accuracy demanded by 
such legal enactment. 

3. Such enactment has slight educational value 
because it can not be readily translated by dairy- 
men into terms of their dairy practises. 

The bacteriologists must translate the results 
of their studies into terms of dairy practises, and 
this translation may well take the form of a score 
card. If the valuation in this score card is correct 
the resulting score is an accurate measure of the 
relative desirability of the dairy product. 

Such a mathematical expression is valuable be- 
cause it facilitates buying and selling milk on the 
basis of quality. 

In Geneva, N. Y., where the Cornell score card 
was taken voluntarily by the milkmen as a basis 
of payment according to quality: 

‘*Poor’’ milk, originally one third of the total 
supply, decreased sharply and disappeared after 
three years. 

**Medium’’ milk, originally about two thirds of 
the supply, decreased sharply and disappeared 
after three years. 

**Good’’ milk, originally only five per cent. of 
the supply, quickly displaced the two lower grades. 


EFFECT ON GERM CONTENT 





[N.S. Von. XXXV. No. 893 


**Excellent’’ milk, previously unknown, Was 
twelve per cent. of the supply after three years, 

The details of this work are given in New York 
Agricultural Experiment Station Bulletin 337. 

This complete transformation of a municipal 
milk supply was accomplished at a cost to the 
city of $500 per year. 

The dairymen are desirous of furnishing the 
highest grade of milk for which they can get q 
price proportionate to the quality. The first neces. 
sity is a definition of the desired quality in terms 
which the dairymen can clearly understand. The 
dairy score card is the most promising attempt in 
this direction. The second necessity is the estab. 
lishing of definite market grades of quality in 
milk, so that the consumer can purchase intelli. 
gently and create a commercial demand for a 
better article. The action of the New York Health 
Department in this direction is commendable. 

Any permanent improvement in a municipal 
milk supply must rest upon conditions which make 
it more profitable to furnish a cleaner milk than 
to furnish a dirtier one. 

The Principle of Vacuum Cleaning as Applied to 

Dairy Cows: G. L. RUEHLE. 

The Object—A comparison of the results ob- 
tained by a vacuum cleaner and by hand cleaning 
of cows. The points considered were (1) the 
effect on the germ content of the milk, (2) the 
time consumed. 

The Method.—Two cows were cleaned each 
night by each method. The groups were alter 
nated on succeeding nights. Observations were 
made on 22 nights. 

The general average for hand cleaning was ‘69 
per c.c., and for machine cleaning it was 1,14 
per ¢.c. 

Time Consumed.—Owing to the small number of 
cows per day, measurements of the time required 
by each method were not satisfactory. However, it 
was plain that the vacuum cleaning consumed 
more time than hand cleaning. As vacuum elean- 
ing of cows took more time and gave poorer Te 
sults, it does not commend itself to dairy practise. 


Germ Content perc.c. from Machine and Hand Cleaned Cows 





Cow No.1 


Hand Machine Hand 


Cow No. 2 Cow No. 3 Cow No. 4 


| Machine | Hand | Machine | Hand | Machine 





No. samples..........-.:++++. 10 — 12 10 
NS 20,765 | 26,459 | 1,479 
Averages ..... eponesescounenitl 2,077 | 2,205 148 











ee oe 11 A Re 
| 1,624 2,541 | 16,309 | 3,305 | aH 
| 35 | 931 1,483 300 0 
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Results will appear in a Bulletin of the New 
York Agricultural Experiment Station. 

Suggestion of a New Method of Stating Com- 
posite Results of Bacterial Milk Counts: ERNEST 
C, LEVY. 

Statement of the ‘‘average bacterial count’’ of 
milk samples in any city is of comparatively little 
value on account of the influence of a few samples, 
or even a single sample, of very high bacterial 
content. 

The most approved method of statement of re- 
sults has therefore been to give the number of 
samples, and the percentage of samples, falling in 
each of certain more or less arbitrary groups or 
classes, in the following manner: 


No. of Per Cent. of 

(A) Class Samples All Classes 
Under 10,000 ....... 25 16.7 
10,001 to 50,000 ....... 73 48.6 
50,001 to 100,000 ....... 37 24.7 
100,001 to 250,000 ....... 9 6.0 


If we apply this method to the hypothetical 150 
samples given under (4) we get the following: 


No. of 
Rating Samples in 

(C) Class Figure Each Class Product 
Under 10,000 100 25 2,500 
10,001 to 50,000 ..... 90 73 6,570 
50,001 to 100,000 ..... 75 37 2,775 
100,001 to 250,000 ..... 50 9 450 
250,001 to 499,000 ..... 20 3 60 
Over 500,000 ..... 0 3 0 
TOM ..sdebaes ae 150 12,355 
** ROE To ha os Sacbe sc seeaccess 82.4 

250,001 to 500,000 ....... 3 2.0 

Over 500,001 ....... 3 2.0 

SUMEE .¢ pcueh dete cle bie . 150 100.0 


This method, while of more real value than a 
mere statement of average count, is too cumber- 
In order to get around these difficulties, a 
new method of statement—the ‘‘ bacterial index’’ 
—is suggested. To each of the groups above 
shown a rating value is given, as follows: 


some, 


Suggested Rating 
Figure for Raw 


(B) Class Milk 

WE DD cee cdacesecccs 100 
10008 ty ON oersi sks. ..-.. 90 
50,001 to 100,000..... a 
100,001 to 250,000 .......... nec 
250,001 to 499,000 .............. 20 


Over 500,000 ............-. 0 
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The bacterial index thus arrived at takes into 
account the number of samples falling in each 
class, but at the same time enables us to state our 
results in a single figure, and this figure is not 
unduly influenced by exceptional samples. The 
method itself is believed to be of real value, but 
the rating figures given are only suggestive and, 
if the method is adopted for general use, proper 
rating figures should be agreed upon after careful 
consideration by some competent body of bae- 
teriologists. 

In applying the method of statement to samples 
of pasteurized milk, a different set of rating 
figures should be used. We know less about this 
than about raw milk, but the following ratings are 
given as illustrative: 

Suggested Rating 
Figure for Pas- 


(D) Class teurized Milk 


SE BI ia sb. n ais 4.00004 Meld oom 100 
ee Ae 4 cos wee ede dee 90 
Se Se ib tac cccvbae. oe bac 75 
RIGS: Ge Ce we ven nechebaéteaane 50 
BOC CO GOO ocak seaadecrsceewes 20 
SP Ss 66-0 ber ernvccaeKeavs 0 


An additional advantage of using the bacterial 


index in stating results for pasteurized milk 


samples is that we get around the danger of 
having misleading comparisons made between the 
milk, 


Instead of this, with proper rating ficures for 
t Ss = 


bacterial counts of raw and pasteurized 
each kind of milk, we can compare any group of 
raw samples with ideal raw milk and any group of 


pasteurized samples with ideal pasteurized milk. 


The Control of Pasteurized Milk by Physical and 
Bacterial WILLIAM ROYAL STOKEs . 
and FRANK W. HACHTEL. 


Standards: 


The article after emphasizing the importance 
of the control of the pasteurization of milk and 
of milk after it has been pasteurized described 
the bacterial reduction obtained through the pas- 
teurization of milk by means of the so-called 
It then 
tioned the physical and bacteriological standards 


‘‘slow’’ and ‘‘rapid’’ methods. men- 
for the control of pasteurization which were es- 
tablished by Koehler and Tonney, of Chicago. 
The minimum temperature requirements for the 
continuous or rapid type of pasteurization are 
160° F. (71° C.) for one minute, and for the slow 
or ‘‘holding’’ method 140° F. (60° C.) for twenty 


minutes. These requirements have been adopted 








ee 
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since the tubercle bacillus is destroyed under such 


conditions, and this is considered as a sanitary in- 
dex of efficient pasteurization. As the bacteriolog- 


ical standard they require that there should be a 


reduction of 99 per cent. of the bacteria after 
pasteurization as compared to the raw milk, but 
this is not strictly applied if the bacteria are less 
than 100,000 per ec. Koehler and Tonney have 
also shown the percentage of reduction during the 
various stages of pasteurization by the rapid 
method varying between 150° F. and 164° F., and 
by the slow method varying between 143° F. and 
150° F. The bacterial count even in the bottled 
milk at the end of both processes showed a bac- 
terial reduction of about 99.5 per cent., with the 
exception of the bottled milk in the rapid method, 
which only showed a reduction of 98.75 per cent. 

This article, then citing the work of the authors, 
shows an average reduction by pasteurization in 
Baltimore of 99.4 per cent. by the rapid method 
and 99.1 per cent. by the slow method. There 
were fewer counts made of the rapid method (96) 
than by the slow method (146), and the counts of 
the raw milk by the rapid method were much 
higher. 

The writers have also studied the percentage of 
eases in which the colon bacillus was present be- 
fore and after pasteurization in 1 ec. or in 
1/10 ¢.c., and their results were as follows: 
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The conclusions are that the physical and bae. 
terial standards of Koehler and Tonney are ae. 
sonable, and that the question of an additiona] 
safeguard establishing a maximum amount 
which colon bacilli can be present in pasteur 
milk is still open for debate. 


in 
ized 


Recent Developments in Pasteurization of Milk 
for a General Market: Epwin Henry SCHORER, 
Pasteurization is employed legitimately to de. 

stroy pathogenic organisms of diseases transmitted 

through milk and to preserve milk so that it may 
be transported when properly refrigerated to lo- 
ealities where fresh milk is not obtainable, The 
process is used fraudulently to give low bacteria] 
count to dirty milk, a redemption process, and to 
make milk keep in a manner similar to that of 
carefully obtained milk. In any event the process 
depends on heating milk to a temperature for a 
sufficient period of time to destroy the offending 
microorganisms. For fraudulent purposes it is 
only essential that a large percentage of bacteria 
be destroyed, while if milk is to be rendered free 
from possibility of causing infection, it is impera- 
tive that all pathogenic organisms be killed. 
The entire process is based on scientific investi- 
gation, but unfortunately the results obtained in 
the laboratory are not obtained in the pasteuriza- 
tion of milk for the market. Pasteurization of 


PERCENTAGE OF CASES IN WHICH COLON BACILLI WERE PRESENT BEFORE AND AFTER PASTEURIZATION 


Rapid Method 








| 
| 
| 
| 
| 


Slow Method 


Number of | Colon Bacillus Pres- Colon Bacillus Pres- 





Number of Colon Bacillus Pres- Colon Bacillus Pres- 
Examina- ent Before Pasteuriza- ent After Pasteuriza- Examina- | ent Before Pasteuriza- | ent After Pasteuriza- 
tions tion in 0.001 c.c. tion in 1 c.c. tions tion in 0.001 c.c. tion in 1 ¢.c. 

96 45 46.8 % 48 50.0 % 146 «6©| «686 | 589% | 87 | 595% 
Numberof Colon Bacillus Pres- Colon Bacillus Pres- | Number of Colon Bacillus Pres- | Colon Bacillus Pres- 
Examina- ent Before Pasteuriza- ent After Pasteuriza- Examina- ent Before Pasteuriza- | ent After I asteuriza- 

tions tion in 0.001 c.c. tion in 0.1 ¢c.c. tions tion in 0.001 cc. tion in 1 ¢.c. 


$33 | 22 | 66.6% 7 | 21.2% 


The article then considers the recontamination 
of pasteurized milk, showing by the work of 
Koehler and Tonney that while the average count 
from a large number of freshly pasteurized milks 
was only 125,000, yet the average count from pas- 
teurized milk one day old was 602,000 bacteria 
per cubie centimeter. Some of this milk showed 
counts varying between 1,000,000 and 4,800,000 
per cubic centimeter. These authors think that 
this recontamination can best be obviated by a 
strict enforcement of a maximum standard for 
the temperature of milk of 50° C. 








ws vas 73.1% | 42 | 45.1% 


market milk must either be done in the bulk before 
bottling and capping or else in sealed bottles. 
Bulk pasteurization does not prevent reinfection 
and pasteurization in the bottle is expensive and 
time consuming. 

While the primary object of the pasteurization 
of milk should be to destroy pathogenic bacteria, 
determination of the accomplishment of this objet 
is a relatively difficult and slow process. For this 
reason the reduction in numbers of bacteria 
milk is taken as evidence of efficiency of pasteur 
ization. It is generally claimed that pasteuriz® 
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tion kills the lactie acid organisms and leaves the 
spores of peptonizing and putrefying bacteria. 
In the United States, however, pasteurized market 
milk eoagulated sooner than does certified milk 
and peptonization oceurs more frequently in the 
best grades of raw milk than in pasteurized 
market milk. 

It can not be hoped that pasteurized dirty milk 
ean be made as good as pasteurized clean milk, 
nor can a uniform product be expected as the 
result of pasteurization of market milk. While 
the higher grades of raw milk quite consistently 
bacterial count, still they show a 
This same variation is 


have a low 
marked variation in flora. 
observed in pasteurized market milk. 

The technique in the laboratory does not prevail 
in the dairy and while pasteurization in sealed 
bottles can be made to represent laboratory meth- 
ods, pressure for time may lead to over- or under- 
heating and shortening of the length of time of 
pasteurization. While heating to 140° F. for 
twenty minutes is sufficient in the laboratory to 
destroy pathogenic organisms, commercial condi- 
tions and mechanical devices are such that pas- 
teurization should be carried on at a higher tem- 
perature and for a longer period of time. 

The most efficient method of pasteurization is 
that under official supervision, controlling the 
quality of the milk pasteurized, pasteurization in 
the sealed bottle at 145° F. for thirty minutes, 
allowing at least thirty minutes to heat the milk 
to the pasteurizing temperature, and labeling such 
milk properly. This will insure sufficient tem- 
perature to destroy pathogenic bacteria, will in- 
activate the ferments but little, leave a good 
cream line and give a preferred milk. 


The Bacterial Content of Oysters in the Shell in 

Storage: G. W. STILEs. 

Samples of oysters in the shell were taken from 
known localities during the months of November, 
1910, and February, 1911, and placed in storage 
at a temperature of 39° F. Bacteriological an- 
alyses were made on five oysters constituting a 
single sample at various intervals ranging from 
one to 29 days. The usual technique for oyster 
work was observed for making the cultures. The 
oyster shells were well scrubbed in running tap 
water, their beaks briefly immersed in boiling 
water, and, with sterilized forceps and knife, the 
liquor removed from the shell into five sterilized 
petri dishes, one for the liquor of each oyster. 

Definite quantities of 1 ¢.c., 0.1 ¢.c. and 0.01 e.c. 
from each oyster were planted into Durham fer- 





SCIENCE 


235 


mentation tubes containing lactose peptone ox 
bile. Dilutions of one to one hundred, one to one 
thousand, one to ten thousand, etc., were planted 
in duplicate on agar plates and incubated at 
20° C., and 37° C., respectively, for three days. 

The results obtained from the fermentation tests 
were expressed according to the suggested score 
of the Committee on Standard Methods of Shellfish 
Examination (Journal of American Public Health 
Association, Vol. I., No. 8, August, 1911). 

Charts illustrating the B. coli content and the 
total bacterial count were exhibited. The results 
obtained varied, but not sufficiently to give posi- 
may be ob- 
tained with samples stored at higher degrees of 


tive indications as to results which 


temperature. The variation of individual samples 
not in storage may, under certain circumstances, 
be as great as the results obtained on those kept 
in storage. Additional work on oysters showing 
greater degrees of pollutions and during different 
seasons of the year are contemplated before final 


publication. 


Seasonal Variation in the Bacterial Content of 

Oysters: Gro. H. SMITH. 

During the sanitary survey of Narragansett Bay, 
carried on 1910-11, facts were 
brought out regarding the bacterial content of 
Frequent exam- 


during several 
oysters during different seasons. 
inations of several layings were made during the 
period from December, 1910, to May, 1911, that is, 
during the coldest part of the year and during the 
these 
examinations the total count of organisms in the 
shell-juice of the oyster and the sea-water, the 


period of the warming of the water. In 


presence or absence of the colon bacillus in the 
oysters and the sea-water, the temperature of the 
water, ete., were noted. 

An analysis of the data thus obtained seems to 
warrant the following statements: 

During the colder winter months both the total 
number of organisms and the number of B. coli 
present in the oyster are very low as compared 
with that of the warmer weather. 

The times when the total count and the colon 
eount of the oysters are lowest are not the same, 
except within wide limits. 

The period when the oysters contain the lowest 
total number of organisms or the fewest B. coli 
is not the period of lowest temperature. 

The drop in total bacteria and in colon is ap- 
parently not related in any way to the decrease 
of organisms in the sea-water. 

Thus it appears that the decrease in the bac- 








ee 








236 SCIENCE 


terial content of the oyster is not directly de- 
pendent upon the number of organisms present in 
the sea-water, nor is it the direct effect of tem- 
perature, but is rather due to some cause lying 
within the oyster itself. Possibly during the 
colder months the oyster enters a state of hiberna- 
tion, when no bacteria are taken in and those 
already within are gradually eliminated. 


Variation in Acid Production of Colon Bacilli 
from Different Sources: WILLIAM W. Brown. 
During the sanitary survey of Narragansett Bay, 

Rhode Island, under the direction of Professor 

Gorham, oysters were taken from 242 stations to 

determine whether the distance of the oysters from 

the source of the pollution had any relation to the 
amount of acid the colon bacillus was able to 
produce in dextrose and lactose broths, with the 
hope of determining whether pollution was recent 
or remote. But the factors governing such an 
experiment as the tides, currents and winds were 

so variable that the author could only draw a 

comparison between the amount of acid produced 

by colon freshly isolated from feces and the colon 
isolated from oysters. Oysters were taken from 

242 stations in the bay, some located in badly pol- 

luted areas, while some were taken from condi- 

tional zones (sometimes colon-positive, again colon- 
negative). In all cases the oysters were examined 
according to the standard methods of the com- 
mittee of the Laboratory Section of the American 

Public Health Association. The fecal colon were 

isolated from the stools of Italian immigrants. 

The dextrose and lactose broths used in the experi- 

ment were made according to standard methods, 

except that meat extract was used in all cases. 

Titrations were made with N/20 sodium hy- 
droxide into boiling solutions. 

From the titrations it was noted that: 

1. The optimum temperature for acid produc- 
tion by the colon bacillus is 37° C, 

2. No matter how great the quantity of medium 
inoculated with the colon bacillus, the same per 
cent. of acidity is obtained. 

3. More acid is produced in dextrose broth than 
in lactose broth by the colon bacillus. 

4. The amount of sugar present in the medium 
has a direct relation to the amount of acid pro- 
duced. 

5. Bacillus coli freshly isolated from feces pro- 
duces more acid in dextrose and lactose broth than 
Bacillus coli isolated from oysters. 


Mutations in Microorganisms: D. H. BrerGey. 
The success which seems to have attended the 
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attempts to produce mutation in some of the ani. 
mal organisms, especially Trypanosomes, stimu. 
lated the hope that it would be possible to produce 
similar mutations in bacteria. In fact such muta. 
tions have been encountered, notably those de- 
scribed by Neisser, Massini and others. | have 
selected a typical colon bacillus, isolated from 
feces, as a desirable organism with which to at. 
tempt to produce mutation forms. The success 
which Altmann and his associates had in changing 
the immunity reactions of the colon bacillus, sug. 
gested that it might be possible to change some of 
its other characteristics. With this object in view, 
I exposed the colon bacillus to various organie and 
inorganic substances, added to ordinary bouillon 
for varying periods of time. I then tested these 
organisms as to their general biological characters 
and the immunity reactions. Among the sub- 
stances to which the culture was exposed were 
copper sulphate, chloroform, picrie acid, resorcinol 
and horse serum. Thus far none of the biological 
characters of the organism have been altered— 
either increased or decreased to any appreciable 
degree. The immunity reaction, especially the 
agglutination reaction, appears to show evidences 
of alteration. These alterations are most marked 
in the race exposed to horse serum, though all of 
the chemicals employed seem to so change the 
organism as to inhibit agglutination altogether 
or permit its manifestation only in serum of high 
agglutinative power. The alterations in the char- 
acters of the organism are insufficient in degree 
to warrant one in classifying them as mutations. 


The Antiseptic and Bactericidal Properties of 
Egg-white: Leo F. Rerreger and JogL A. 
SPERRY. 

Normal egg-white possesses marked antiseptic 
and bactericidal properties towards certain bac- 
teria, particularly the members of the subtilis 
group. B. subtilis and B. megatherium were de- 
stroyed almost instantaneously when introduced 
into test tubes containing the whites of hens’ eggs. 
Certain strains of B. coli and B. typhi were quite 
susceptible, while others were but slightly affected. 
The same thing was found to be true of B. pul: 
lorum (Rettger). With respect to the last-men- 
tioned organism the degree of resistance bore 4 
definite relationship to the virulence, the more 
virulent strains showing the greater resistance to 
the action of the egg-white. 

Proteus Zenkeri was quickly destroyed, while 
Proteus vulgaris was less rapidly influenced and 
Proteus mirabilis suffered but little, if any. 
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Staphylococcus pyogenes aureus and B. fluorescens 
were very quickly affected. Bacillus putrificus 
(Bienstock) and B. edematis malignt were unable 
to develop and bring about any putrefactive 
changes whatever in the white of egg, while the 
yolk and the coagulated egg-meat medium rapidly 
underwent putrefaction. 

Heating at 65-70° C. for 15 minutes destroys 
the antiseptic and bactericidal properties of egg- 
white. 


The Effect of Certain Antiseptics upon Staphylo- 
coccus pyogenes var. aureus: T. D. BECKWITH, 
T. D. BRANDENBERG, J. DINWIDDIE and C. H. 
HOFSTRAND. 

In order to learn the efficiency of certain anti- 
septics commonly used in veterinary practise the 
following work was carried out under test-tube 
conditions. 

The antiseptic was added to distilled water with 
the proper dilution and a loopful of a twenty-four 
hour culture in broth of Staphylococcus pyogenes 
var. aureus isolated about one week previously 
from a case of empyema was then mixed with the 
antiseptic solution. Plates were poured, using 
standard beef agar after intervals of one, five 
and twenty minutes, all results being obtained in 
duplicate. The following seventeen compounds 
and preparations were used: alcohol, pyoktanin 
blue, pyoktanin yellow, Lugol’s solution, potas- 
sium permanganate, cresol, liq. cresolis comp., 
borie acid, lysol, formaldehyde, hydrogen peroxide, 
silver nitrate, mercuric chloride, phenol, ‘‘ Bene- 
tol,’’ ‘*Creolin,’’ ‘‘Septico,’’ the last three being 
preparations on the market. 

Following appeared to be the order of efficieney, 
beginning with the most active: silver nitrate, 
mercuric chloride, Lugol’s solution, pyoktanin 
blue, potassium permanganate, pyoktanin yellow, 
Liq. eresolis comp., cresol, ‘‘ Benetol,’’ ‘‘ Creolin,’’ 
formaldehyde, lysol, ‘‘Septico,’’ hydrogen perox- 
ide, phenol, borie acid, alcohol. 

Cheek tubes and counts were made at frequent 
intervals, 


Aggressin Immunization Against Symptomatic 

Anthrax: Orto W. Scuésu. 

Briefly, the results of the experiments are as 
follows: 

1. The existence of aggressin in black leg edema 
has been proved, since the sterile edema fluid aids 
infection by hindering the natural protective appa- 
ratus of the organism. Phagocytosis chiefly is 
inhibited. 

2. It is non-toxic even in much larger quantities 
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than the amount necessary to change a sublethal 
dose of symptomatic anthrax bacilli into the lethal 
dose. 

3. Repeated injections of sterile edema fluid 
leads to a considerable degree of immunity. The 
animals are not only immune themselves, but also 
yield serum that protects normal animals from 
subsequent infection. 

4. Such a serum shows the presence of anti- 
bodies demonstrable both in vitro and in vivo, 
the most striking characteristic being its favor- 
able effect upon the phenomenon of phagocytosis. 

5. In the subcutaneous circumscribed infiltra- 
tion following artificial infection, immunized ani- 
mals may under certain circumstances harbor vir- 
ulent symptomatic anthrax bacilli. 

Therefore, the immunity can not be considered 
bacteriolytic. 

6. The immunity consists of a complete or par- 
tial inhibition of the growth of symptomatic an- 
thrax bacilli in the body of the immunized animal, 
If the immunity is not sufficient to suppress com- 
pletely the growth of bacilli, they multiply locally 
and are still able to produce toxin. The difference 
between antitoxie and anti-infectious immunity is 
in the case of symptomatic anthrax quite evident. 

7. The fact frequently observed in our experi- 
ments that immune animals may harbor in their 
bodies symptomatic anthrax bacilli, fully virulent 
for normal animals, is worthy of consideration 
from an epidemiological standpoint. 

8. The method of immunization with aggressin 
is advantageous in that the inoculating material is 
a sterile fluid, hence the danger of making bacil- 
lus-carriers or setting up a virulent infection 
through the vaccinating material is avoided. 


The Réle of Homologous Cultures in the Produc- 
tion of Immunity in Rabbits to Fowl Cholera: 
Puiuip B, HADLEY. 

The present paper describes certain aspects of 
an immunity artificially produced in _ rabbits 
against infection with a very virulent culture of 
the fowl cholera organism. This was accomplished 
by means of a subcutaneous inoculation with a 
small amount of a nearly virulent, homologous 
culture of the cholera bacterium. The following 
points are made clear: 

1. Of ten different strains of the fowl cholera 
organism employed, only one (Culture 52) was 
capable of producing immunity to a highly vir- 
ulent culture. 

2. The smallest amount of Culture 52 found to 


produce immunity was 0.000,000,01 c.c., but 
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amounts as large as 3 e¢.c. were easily tolerated 
and gave similar results. 

3. In protectively inoculated rabbits a slight re- 
sistance was manifested within 3 to 4 days, but 
complete immunity did not appear until the 
seventh day after the protective inoculation. 

4. That the resistance in question was not a 
‘¢z7onal’’ or local immunity was shown by inocula- 
tion of previously protected rabbits in the ear, 
flank and back; also by intravenous and intra- 
peritoneal inoculations, none of which were fatal. 

5. The resistance produced by inoculation with 
2 ec. of Culture 52 was sufficient to protect 
against at least 3 e.c. of the virulent culture 
when the M.L.D. of the latter was one hundred- 
quintillionth (0.000,000,000,000,000,000,01 ¢.c.) of 
one cubic centimeter. 

6. Both fowls and pigeons have been rendered 
immune by inoculation with Culture 52. But, 
whereas a single inoculation is invariably sufficient 
for rabbits, fowls and pigeons may require two. 

7. Attempts to produce resistance by inocula- 
tion with killed and attenuated cultures have 
failed; likewise attempts to produce resistance by 
successive inoculation with gradually increasing 
numbers of living organisms; this last is probably 
due to the fact that inoculation with even 4 organ- 
isms is fatal. 

8. In rabbits, immunity to the virulent culture 
has been found to endure for at least 8 months. 

9. The immunity obtained through inoculation 
with Culture 52 is inherited; female rabbits, six 
and one half months after the protective inocula- 
tion, are able to give birth to young which are 
perfectly immune. 

10. The blood serum from resistant rabbits is 
protective. 


Serum Diagnosis of Glanders: JoHN R. MOHLER. 

In 1909 Schiitz and Schubert published the 
results of their important work on the application 
of the method of complement fixation for the diag- 
nosis of glanders. Their experiments were fol- 
lowed by splendid results, exceeding by far those 
obtained by either the mallein or agglutination 
test. Consequently, they recommended that this 
method of diagnosis in combination with the ag- 
glutination test be taken as the official test in 
Germany. This method, overcoming as it does 
the disadvantages of the mallein and agglutina- 
tion tests, constitutes the most reliable method for 
the diagnosis of glanders which we have at our 
command at the present time. It has recently 
been thoroughly studied by the Bureau of Animal 
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Industry and has proved to be highly Satisfactory. 
The principle of this test is presented in the phe- 
nomenon of hemolysis, which was first discovered 
and studied by Bordet and Gengou. This phe- 
nomenon consists of the well-known fact that if 
red blood cells of one animal are introduced into 
another of a different species, the blood of the 
latter acquires the power to dissolve the blood 
cells of the former when mixed with them in a test 
tube. The substances necessary for hemolysis are, 
(1) the hemolytic amboceptor, which is the serum 
of a rabbit that has been injected with washed 
sheep corpuscles; (2) the complement in the form 
of normal guinea-pig serum, and (3) washed 
blood corpuscles of the sheep. In the complement 
fixation test there are also used, besides the hem- 
olytie system, the serum of the horse to be exam- 
ined and an extract of glanders bacilli, termed 
antigen. 

The complement fixation test is so called on 
account of the fact that the complement is fixed 
by the combination of glanders bacilli extract 
with antibodies in the serum of a glandered horse, 
and is thus prevented from participating in the 
hemolytie process in which it is essential in order 
for hemolysis to take place. By this method, even 
small quantities of glanders antibodies (ambo- 
ceptors) can be demonstrated in a serum. 

The complement fixation accordingly represents 
a specific test, as only in the presence of glanders 
antibodies and glanders antigen will a reaction 
take place. The results of the test should be in- 
terpreted as follows: 

1. Horses in which the serum produces a com- 
plete fixation of the complement in quantities of 
0.1 e.c. and 0.2 ¢.c. should be considered as glan- 
dered. 

2. Horses in which the serum gives a complete 
fixation in the quantity of 0.2 ¢.c., and an incom 
plete fixation in the quantity of 0.1 e.c., should 
likewise be considered as glandered. 

3. Horses in which the serum produces incom: 
plete fixation in quantities of 0.1 ¢.c. and 0.2 ¢.¢. 
should also be considered as glandered. 

4. Horses in which the serum shows no fixation 
of the complement should be considered free from 
glanders. 

In order to reduce the possibility of error to 
a mimimum, the agglutination test may be 4p 
plied to the negative cases, and if this shows 4 
value of 1: 1,000 or over the animal should be 
considered as glandered. However, such cases are 
extremely rare. 
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The Effects of Subdural Injections of Leucocytes 
on the Development and Course of Experimental 
Tuberculous Meningitis: WILFRED H., MaAn- 
WARING. 

The injection of suspensions of tubercle bacilli 
into the basal meninges of dogs causes a tubercu- 
lous meningitis, characterized by a latent or incu- 
bation period of from five to thirty days, depend- 
ing on the dosage and virulence of the culture 
injected, followed by a period of increasing par- 
alysis and incoordination, ending almost invariably 
in death. 

The injection of homologous leucocytes into the 
basal meninges of these animals, during the latent 
or incubation period of the disease, has the uni- 
form effect of delaying the development of the 
paralytic symptoms. In dogs injected with small 
doses of tubercle bacilli of low virulence, the de- 
velopment of the paralytic symptoms has been 
prevented by this means for a period of seven 
months (up to the present time), while the un- 
treated control animals, injected with the same 
doses, have all developed paralyses within a period 
of about four weeks, from which half of the un- 
treated dogs have thus far died. 

In press, Journal of Experimental Medicine, 
1912, 


Simple Methods in the Bacteriological Diagnosis 
of Cholera: CHARLES KRUMWIEDE. 

Two points were kept in view, viz., the possi- 
bility of examining enormous numbers of cases 
with the minimum of equipment and the rapid 
preparation of media for immediate use in 
emergency. 

In general, no medium is necessary but peptone 
water. If the feces contain a sufficient number 
of cholera vibrios, the peptone cultures after eight 
to twelve hours have practically a pure culture at 
their surface. If a drop of this and immune 
serum be mixed, the microscopic agglutination is 
so prompt and evident as to be diagnostic. 

In examining carriers or mild cases the first 
peptone tubes may show little or nothing. If, 
however, some of the surface growth be subinocu- 
lated in a second series of peptone tubes and 
incubated, the surface growth becomes sufficiently 
pure for testing the agglutinability of the vibrios. 

In four instances we have been unable to make 
a diagnosis till the end of the second enrichment. 

Vibrios other than cholera can be excluded by 
their inability to enrich or by the absence of any 
influence of the agglutinating serum. Where they 
are few in number, as for instance in the first 
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enrichment, a tentative diagnosis can be made by 
the influence of the serum on their motility. The 
motility of cholera and the very closely allied 
vibrios is so marked as to be evident even in 
mixed cultures, 

We were able by this method to diagnose two 
carriers among the passengers of one ship, 50 per 
cent. of whom had cholera-like vibrios in their 
stools. The results were all verified by the use 
of the Dieudonne medium. 

A Simple Selective Medium.—We have tried to 
avoid the use of defibrinated blood, which is not 
always obtainable in emergency. The following 
formula, substituting eggs, gives equally favorable 
results: 


A. Whole egg and water a.a. Mix in equal 
Sodium carbonate (crystalline, }parts, steam 


12 to 133 per cent.) Jj for 20 min. 
B. Meat free agar, viz., peptone, salt and 3 per 
cent. agar. 


Mix A, 30 parts, and B, 70 parts, while the agar 
is boiling hot. Pour medium to thick plates, allow 
them to stand open for 20 minutes to dry and 
then inoculate by surface streaking. 

Should other fecal bacteria grow, the cholera 
colonies can easily be selected. The latter have a 
distinctive hazy outline and appear to be deep in 
the agar. With longer incubation a zone of clear 
ing appears about the colonies. 

Studies on Etiology of Equine Influenza: N. 8. 

FERRY. 

A Streptococcus, presumably the organism de- 
scribed by Schiiltz and others, has been cultivated 
uncontaminated from the trachea in the early 
stages of nearly every case of acute influenza 
studied. 

An organism with the same characteristics has 
been isolated from the blood of thirty-four out of 
sixty-three cases. 

Symbiotic relationship with the Staphylococcus, 
in broth cultures, seems to favor the growth of this 
Streptococcus. 

This organism was able to pass many times 
through Berkefeld 
through Chamberland filters, showing that it is a 


filters, and a few times 
very minute organism in some stage of its life 
cycle. 

The Bacillus equisepticus has not been seen in, 
nor isolated from, either the trachea or blood of 
a single case of influenza, therefore, Lingnieres’s 
findings have not been corroborated. 


We have not been able to find any points of 


difference between this organism and the Strepto- 
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coccus isolated from the abscesses in the cases of 
strangles. 

Inoculation experiments were not extensive 
enough to warrant any conclusions as to the infec- 
tious nature of the organisms. We have record, 
however, of one case with the fever, prostration, 
cough and discharge from the nostrils, which was 
very characteristic of influenza. This followed the 
intravenous injection of a pure culture of the 
organism. We had another case of a large tumor 
at the site of inoculation after a subcutaneous 
injection of the same culture. 

From the light of our work, up to the present 
time, we doe not feel justified in stating positively 
that this Streptococcus is the cause of influenza 
in horses, but we do believe that the findings point 
very strongly to that conclusion. 

If this proves to be the same organism that is 
found in strangles and also contagious pneumonia, 
and it is agreed by all authorities that the Strepto- 
coccus found in strangles is the cause of that dis- 
ease, then, we believe, we are justified in putting 
forward the argument that this Streptococcus is 
the cause of the symptom complex we have termed 
‘‘influenza,’’ and that strangles and contagious 
pneumonia are not clinical entities, but eomplica- 
tions of influenza due either to secondary infec- 
tions or to extension of the primary disease. 


The Influence of the Carrier in the Management 
of Institutional Diphtheria: J. J. KInyYoun. 
The writer reports that since 1908 it has been 

the custom of the Health Department when a 

clinical case of diphtheria is reported from any 

institution to make an examination of all the con- 
tacts. Since beginning this there have been re- 
ported 23 clinical cases of diphtheria from 14 in- 
stitutions. Cultures taken from all the contacts, 
immediate or remote, gave 220 carriers out of 

2,004 contacts. In all the institutions save one 

there were no further cases. In one over which 

the Health Department acted only in an advisory 
capacity, and where there was not a complete cul- 

turing of all the contacts, other clinical cases did 

occur. Such cases did not cease until all the con- 

tacts were cultured. All bacillus carriers are con- 
sidered as if they were clinical cases and are sub- 
jected to the same quarantine methods. 

The writer finds that there is no arbitrary rule 
for the discharge of the carrier from quarantine, 
but must be done on the culture test. An analysis 
of the 199 cases of the carrier shows that the first 
negative culture from these was as follows: 20 
cases on the 3d day; 18 on the 4th day; 30 on the 
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5th day; 34 on the 6th day; 30 on the 7th day; 
22 on the 8th day; 10 on the 9th day; 2 on the 
10th day; 5 on the 11th day; 10 on the 12th day; 
9 on the 13th day; 3 on the 14th day; 3 on the 
16th day; 2 on the 18th day; 1 on the 30th day. 
In none of these carrier cases were there any 
clinical symptoms. 

The writer agrees with McDonald that the con- 
trol of diphtheria is the control of the carrier. 


A Panwm Incubator with Important Modifica- 
tions: LEO F. RETTGER. 

In the construction of an incubator designed to 
meet the general needs of a bacteriological labo- 
ratory, the Panum model as described in Klicker’s 
‘*Fermentation Organisms’’ was chosen. The con- 
struction work was entrusted to a skilled copper- 
smith in New Haven. Copper was used through- 
out, except in the hinges of the doors, which are 
of brass, and the outer wall of the incubator, 
which was made of one-inch wood. Three inches 
of felt were packed between the outer and inner 
walls. Instead of being provided with four large 
outer doors which are fastened by hinges on the 
floor of the incubator, the incubator has eight 
doors, two for each main, square, compartment. 
The doors are in pairs, they swing on hinges and 
close in such a way that one door fits closely 
against the other. The doors are about three 
inches thick, and at the same time light in weight, 
as the space within the two walls is filled with air. 
Each of the eight compartments, excluding the 
refrigerator, is further provided with a glass door, 
which is easily removed. A gas safety lamp is the 
source of heat for the blood temperature end of 
the incubator. The compartment which is heated 
directly by the flame is surrounded completely 
with water. The water jacket is connected with a 
small water container which is made of copper. 
As the gas pressure is fairly uniform, this ar- 
rangement has given entire satisfaction. A Reicb- 
ert thermo-regulator is installed. 

When the refrigerator end is kept well supplied 
with ice the incubator is remarkably efficient. The 
temperatures in the different compartments are 
practically constant. This has been demonstrated 
particularly in a long series of experiments i 
which frequent and painstaking determinations 
were made. 

All abstracts have been supplied by authors un 
less otherwise stated. 
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